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CLINICAL REPORT ON MINERS’ NYSTAGMUS* 
BY 
DoROTHY ADAMS CAMPBELL 


COVENTRY 


THIS report is based on my observations on 44 cases of miners’ 
Nystagmus which have been referred for a report, or which came 
to the Coventry and Warwickshire Hospital during the period 
June 1, 1945 to May 31, 1947. 

Each man has been investigated as to clinical symptoms, and 
supervision has continued by getting him to attend the hospital 
clinic at regular intervals, usually once a month. 

General treatment has consisted of the prescribing of glasses, 
where necessary, and: the administration of general tonics or 
vitamins. Orthoptic treatment has been given in a few cases, and 
a course of rehabilitation exercises was attempted in 12 cases. 





* Received for publication, November 22, 1947. 
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Every attempt was made to get the men to return as soon as 
possible:to:some form of work (See Table I). 


Miners’ Nystagmus — 44 Cases 
TABLE I 
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For purposes of comparison, a number of ‘‘ control ’’ miners 
(42) were also examined. These were men who attended hospital 
in most instances for a. minor eye injury, or for refraction for 
reading glasses. 

In addition, there was a small group (Group 3) of 8 miners, 
whose clinical symptoms were suspicious of early nystagmus, and 
a group (Group 4) of 5 miners who were working underground 
without symptoms, but with active nystagmus. Total number of 
miners examined—99. 

In addition, the men were examined in the Research Depart- 
ment of the Birmingham Eye Hospital by several members of the 
Medical Sub-committee of the Miners’ Nystagmus Research 
Committee of the Coal Board. It should be noted that the miners 
appreciated the tests, but it was very necessary to gain their con- 
fidence beforehand. 

The special tests are described in the accompanying papers. 
They consist. of :— 


The estimation of ‘‘ threshold ’”’ of dark adaptation. (See 
Dr. Sharpley’s records.) 


A psychological examination. (See Dr. Stern’s records.) 


Measurements of binocular vision. (a) in full light 
adaptation. (b) in dark adaptation. 


Estimations of :—Blood vitamin A. Blood alkaline 
phosphatase. Test for liver function. 


Inquiry into the nutrition of miners. 


Clinical survey 


Of the 44 certified cases (see Table I) all were off work when I 
first saw them; 20 showed active nystagmus; in 9, giddiness was 
the most prominent symptom; and in 12, photophobia. Only 6 
showed blepharospasm—and these were psychologically abnormal 
to the ordinary observer. After coming under medical super- 
vision, the average duration of incapacity before resuming work 
was six months. A review of the cases on the Ist May, 1947, 
showed that all but 3 (2 recently certified, and 1 who was psycho- 
logically hopeless) had returned to work. 

Of the 8 suspected cases of miners’ nystagmus 5 continued to 
work on the coal face, and 1 as deputy on lighted roadways; the 
other 2 were given surface work, but were not certified. 

The 5 cases of nystagmus-sine symptoms were working on 
the coal face, but 1 of these broke down in May, 1947. 

Of 42 control miners—86 were working underground, 3 were 
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on the surface, 2 released to factory and brickyard, and 1 was an 
outdoor mine official. 

It was interesting to compare my results with the official figures 
issued by the West Midland Division of 49 compensable new cases 
of miners’ nystagmus which were certified during the year 1946. 
They included 6 of my own cases—but if these are eliminated the 
state of recovery of the men who presumably had no medical 
‘* follow-up ’’—is more evident (See Table II). 


Recovery of certified cases of Miners’ Nystagmus 


TABLE II 





Total 


Not 
Working 


On light 
work 


Under- 
ground 


In other 
industries 





Group 1 


Under Hospital 


Supervision 44 FS 21 


Unsupervised cases 43 22 19 























It is clear that with or without treatment 50 per cent. of the 
certified cases can return to light work (usually on the surface) 


within a very short time, i.e., in 1-3 months. With encourage- 
ment even the worst cases, if they are not too old, are capable of 
resuming some form of occupation in an average of six months. 
(Cf. the period of disablement for those described as ‘‘ totally dis- 
abled ”’ in the official list—is left a blank!) It is surely better for 
men to leave the mining industry altogether than for them to 
remain off work indefinitely. 

It must be remembered that there are numerous economic factors 
which encourage a miner to stay off work for a long time unless 
pressure is brought to bear on him—e.g., work on the surface 
can be as profitable to him as underground work provided that 
he remains in receipt of compensation. Further a better selection 
of light work is required—as the newly certified case cannot easily 
return to such work as screening, ‘‘ tippling,’’ loading of wagons, 
or laying of sleepers, which involve a great deal of stooping. 


Conclusions 


As the result of a clinical investigation of miners suffering from 
nystagmus, I have come to the following conclusions :— 
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1. The initial system of certification is unsatisfactory, in 
that :— | : 

(a) The certifying surgeon is not required to have any 
special ophthalmic knowledge. 

(b) The present terms for certification are open to criticism. 

(c) A miner with nystagmus, but without symptoms, is often 
made conscious of this ‘‘ disease’’ by his optician or 
doctor, or even a friend, and is then sent for certification 
in order that he may get his just compensation. Such a 
man might continue to work happily underground, parti- 
cularly if he could be given better illumination. 

2. When certified, the miner remains without treatment of any 
kind—he may not work for many months and continues to draw 
a monthly certificate. He is only referred to an ophthalmic 
surgeon when the continuance of compensation comes under ques- 
tion. 

3. Cases of miner’s nystagmus fall into three grades :— 

(a) Those with actual nystagmus, but no symptoms, who 
continue to work underground. 

(b) Those who come within the act for certification, who have 
headaches, photophobia or giddiness, and also complain 
that oscillation of lights underground prevents them 
from working. 

(c) Those with psycho-neurosis, who—in addition to the 
usual symptoms—develop blepharospasm whenever they 
are subjected to examination. 

The lack of treatment and lack of occupation after certification 
may easily convert a man of grade B into grade C, and cause a 
further deterioration in patients in group C. 

4. It is, therefore, most desirable that :— 

(a) The miner should return to suitable work, e.g. on the 
surface as soon as_ possible—preferably without an 
interval of unemployment. 

(b) That his fitness for work and the necessity for certification 
should be judged at the onset by an ophthalmic surgeon 
and a psychiatrist, who have special knowledge of the 
disease. 

When a man is found unfit for work, he should be given 
initially some form of holiday, and/or, rehabilitation treat- 
ment. My experience has shown that the latter, in the 
form of remedial exercises, is unsatisfactory when con- 
ducted in an out-patient department, owing to the diffi- 
culty of travelling and the unsteadiness which follows 
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exercise. .*Residential treatment is therefore recom- 
mended, particularly for grade B. It should include 
general and special physical training, occupational 
therapy, and psychiatric consultations, together with 
orthoptic treatment in cases where it is likely to be bene- 
ficial. ; 

In the ** foliow-up ’’ work necessary in cases of miners’ 
nystagmus, a medico-socia) worker would be most 
he)pfu). 

Some adjustment in the mode and rate of payment of 
compensation should be made, so as to make a return to 
work financially attractive. 

(f) A more careful selection of appropriate tasks is required, 
in order that the miner shall not be required to work in 
poor iffumination and in awkward postures. 

Yast sums are spent in the annual payment of compensation 
for miners’ nystagmus. These recommendations are made in 
the hope of improving the treatment of the disease once it has 
occurred, and of procuring a state of physical and psychologicai 
recovery (see Dr. Stern’s paper) which no longer requires 


compensation. . So far, there appears little hope of achieving 


such a degree of cure as to enable the certified man to return 
to work underground—without the probability of a relapse 


within a year or two, 
The original reports issued by the Medical Research Council 


(almost twenty years ago) stressed the need for improvement in 
working conditions underground—particularly in the matter of 
illumination. It is true to say that these recommendations have 
been almost entirely disregarded—and that little has been done 
to prevent the disease. When one remembers that the average 
age of certification is 47—and that the disease affects skilled men 
in the prime of life—every effort should still be made to stimulate 
the interest of ophthalmic surgeons and management committees 


in the prevention and cure of this disease. 





* As from October 1, 1947, through the Miners’ Welfare Commission, facilities for 
residential treatment have been made available at the Miners’ Rehabilitation 
Centre, Higham Grange. 
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-THE DARK ADAPTATION OF COAL MINERS 
SUFFERING FROM NYSTAGMUS 


BY 


FORBES W. SHARPLEY 


FROM THE NUFFIELD LABORATORY OF 
OPHTHALMOLOGY, OXFORD 


; Introduction 
It has long been known that miners suffering from nystagmus 


commonly exhibit signs of poor dark adaptation.!?345 Some 
investigations of the prevalence and degree of night blindness have 


been made in the past, but in most of these the experimental con- 


ditions either do not appear to have been adequately controlled or 


else are not fully stated. For these and other reasons it was 


decided to make dark adaptation tests under strictly controlled 


conditions, not only on men who were obviously suffering from 
the disease, but also on miners who were not victims and on 


completely normal non-miners. 


Type of test 


It was decided that the simplest possible test giving consistent 
results should be used, since men suffering from nystagmus are 
notoriously apt to be nervous and often somewhat dull mentally. 


For this reason no disturbing initial bright light adaptation was 
used and only the final rod threshold measured.‘ Fortuitous 
initia] variations in the state of light adaptation due, for example, 
to entering the dark-room from out-of-doors daylight, were 
reduced to a minimum by the practice of causing the subject to 
remain in the room illuminated solely by ordinary artificial light 
for 15 minutes before completely darkening the room. Repeated 
tests on control subjects showed that any residual effect on the 
final rod threshold was entirely negligible. The same subject 
tested by day and by night gave consistent results. 

A further reason for not placing emphasis on any measurements 
other than the final rod threshold was that it is known that even 
for normal subjects the course or rate of adaptation varies consider- 
ably in different individuals, especially in the early stages of dark 
adaptation. When a single figure is used for assessing visual per- 
formance in the dark, measurements are therefore best made in 
conditions approaching complete dark adaptation. It is true that 
a common complaint amongst nystagmic miners is that it takes 
them longer than usual “‘ to get accustomed to the dark.” They 


do not so frequently complain of inability to see in a dim light 
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after sufficient time for dark adaptation. Hence, it would have 
been of interest to measure the rate at which they dark adapt, but 
simplicity and avoidance of discomfort to the subject were con- 
sidered of more importance in deciding on the procedure of the 


test. On the other hand, every effort was made to measure the 
final rod threshold as precisely as conditions would allow. 


Instrument and method 


The dark adaptometer used was a Hecht-Shlaer Model No. 3. 
This is a portable instrument using a fixation point and arranged 
to present the test light in short flashes (of one-fifth second). The 
area of the retina tested is a disc of 3° extent whose centre is 
situated 7° above the fovea. The test is binocular and the natural 
pupils are used. The distance between the eye and the test field 
is approximately 10 inches. Filters are incorporated in the instru- 
ment which pass only extreme violet light to the test field. The 
instrument is so designed that the reading of the brightness scale 
can be calibrated from time to time in a simple manner by means 
of a self-contained standard lamp and photometer. Thus, ageing 
of the working lamp could be compensated for. 

The approximate value of the light threshold of the fully dark 
adapted eye was first found by giving each subject a few flashes of 
the test light covering a range of brightness from that clearly 
visible to that quite invisible. This procedure, incidentally, gave 
the subject some desirable initial practice. Within the ascertained 
range limits a series of flashes was then given in random order of 
brightness. After a short interval this series was repeated four 
times. The final value of the threshold was computed by a 
statistical method on the basis of all five series, involving 
altogether some 30 to 45 exposures. All the subject had to do 
was to say whether or not he had seen each flash. The actual test 


occupied less than 10 minutes, apart from the initial period of 


dark adaptation, which was usually 40 minutes, and never less 
than 35 minutes, and itself followed the 15 minute period ina 


dimly lighted room, as mentioned above. 

The dark adaptometer used was calibrated in log micro-micro- 
lamberts as brightness units (log wul). It is known that there is 
a range of uncertain seeing near the threshold of about one log 
unit. Within this range the flash will sometimes be seen and 
sometimes not. The chief cause of the variation in visibility has 
been shown to be random physical fluctuations in the light 
source caused by the quantum nature of light. Hence, the 
necessity for using a considerable number of flashes. From a 
study of the ‘‘ scatter’ of the results obtained on testing 125 
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normal subjects (non-miners) it was found that the value of the 
threshold computed from the results of the five series of exposures 
could be relied on to give a precision of 0-1 log wl (computed on 
the basis of three times standard deviation). The first series of 
exposures used alone would give a-precision of about 0:25 log wl. 
This is substantiated by the results of other workers. 


Normals 


A group of 125 subjects (non-miners) used as normals were 
volunteers of both sexes and various ages. They were not.chosen 
strictly at random. While no conscious choice was exercised in 
selection, a certain amount of unavoidable selection was intro- 
duced by the difficulty of obtaining the necessary volunteers with 
the time to spare, especially in the higher age groups. It was 
a matter. of accepting those who could come for test, provided 
they showed no serious visual abnormalities, other than moderate 
errors of refraction. The majority of the subjects had no scientific 
training, though a proportion, especially in the younger age 
groups, was made up of medical students or medical or nursing 
staff. 

The subjects were divided into age groups, each group cover- 


ing a range of 10 years. A summary of the dark-adaptation 
measurements is given in Table I. 


TABLE I. Normals (non-miners) 


Final rod thresholds when completely dark adapted. 





} 


Age group (years) 10/20 | 20/30 | 30/40 | 40/50 | 50/60 | 60/70 
} 


Number of subjects a OF | 25 31 26 12 + 


Average value of threshold 


(log MMl) |}>1°75 | 1°86 | 1°94 | 2:07 | 215 | 2°23 


Standard deviation of 


threshold values 0°23 | 9°20 0°32 | 0°27 | 0°32 





in the case of the 10/20 years age group it was found that a 


number of subjects showed a threshold below the lowest value 
measurable with the adaptometer used. For this reason and 


because no miners in this age group were examined, the results 
for this group have not been so far utilised. 


The continuous increase in the threshold value with age is very 
evident and confirms that found by other workers. 
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In order to obtain some estimate of the variability of the thres- 
hold for the same subject as measured on different occasions, one 
subject was given eight complete repeat tests at separate sittings 
at intervals of a week or two. The results are given in full in 
Table II, which shows hot only the threshold as computed on the 
basis of all five series of exposures of the test light, but also that 
based on the first series, first two series, and first three series alone. 
The decreasing scatter of the computed threshold values for 
increasing number of exposures of the test light is of interest. 
Repeated tests on several other subjects (not here recorded) show 
similar characteristics in general. 


TABLE II. Normal (non-miner) 


Final rod threshold when completely dark adapted. 
Repeated tests on one subject. 














Threshold in log py4l 
Test No. | 

lst exposure| Ist two Ist three All five 
series alone | series alone | series alone series 

l 2°35 | 2°35 2'29 2°27 

2 5 a SE 2°29 2°29 

3 205 | (2.20 2°19 2°21 

4 225 | 220 «| 225 2°25 

5 2°25 2'30 2°32 2°31 

6 rat: Oa 2 2°21 2°17 

7 2'25 | 2°25 2°25 2'27 

8 2°35 | 2°25 2°29 2'29 

Mean | 2°23 |- 2°26 2'26 2'26 
S.D. 0°107 | - 0°056 0°045 0°047 











Confining attention to the values in the last column for all five 
series of exposures (which are comparable with all the other 
results in this report) it will be seen that the variation of threshold 
as found at different times is not large. Part of the difference is 
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no doubt real and due to physiological factors. The same factors 
may be expected to affect the results of all subjects tested, to an 
extent of the order shown for the same subject on different 
occasions. Compared with the actual differences between 
individuals (as shown in Table I above for normals and in Table 
III for miners) this variation is seen to be in general negligible. 


Miners : 

A total of 76 miners were tested at the Birmingham Eye 

Hospital in the following groups :— 
subjects 

Group (a) certified cases showing active nystagmus... 17 
Group (b) certified cases showing no active nystagmus 22 
Group (c) not certified, but exhibiting active nystagmus 4 
Group (d) not certified, and showing no _ active 


nystagmus, but suspected early cases ee 
Group (e) not certified and showing no nystagmus or 
other symptoms (control group) _... Pee -: 5 


Total Subjects 76 

Most of the men came from pits in the Coventry and Warwick- 
shire areas. They had been under observation by Dr. Dorothy 
Campbell at Coventry or Birmingham and the classification for 
each case was decided by her. In the case of those men certified 
for nystagmus, periods varying from months to years had elapsed 
between certification and date of dark adaptation test. The results 
of the dark adapted threshold are given below. 


TABLE III. Miners 














| | RRS oe 
| eg 88 
\Number| Number mean (after 
Group | in \effectively Average | individual ventory 
| group | _ tested age correction for C°Vi@tion 
| | 40/50 age 
group 
| 
(a) ee 15 47°2 | 2°30 log #1 0°25 
(b) 22 21 490° | 256», 0°52 
(c) 4 4 405°) 256: 6: 0°24 
Ge Bes 49°65): 732°" 0°59 
| 2°34 0°44 

















204 FORBES W. SHARPLEY 


The threshold figures shown are each directly comparable with 
The figure of 2°07 log uul given in Table I for normals (non-miners) 
in the 40/50 age group. As such a large proportion of the miners 
tested fell into this age group it was decided to adjust all results 
to this basis. This was done for the individual results of all miners 
falling in other age groups by adding to or subtracting from the 
actual test result the difference between the mean value for normals 
(non-miners) in the 40/50 age group, viz. 2°07 log upl, and the mean 
value of normals for the age group into which each individual 
miner fell. Thus a miner of 34 years of age who gave a result of 
2:11 log wml was entered as having an adjusted value of 2:24 log pyl 
in the 40/50 age group, since the mean value of normals (Table I) 
for the 40/50 age group (2:07 log wyl) is 0:13 log wl higher than 
the mean value for normals in the 30/40 age group (1°94 log wyl). 
The mean value shown for each group (a) to (e) is the average 
of the individually adjusted values. 


- Observations 


It will be seen that the threshold value in each group (a) to (e) 
is substantially higher than for the normal 2-07 logwypl). This is 
particularly of interest in the case of group (e), miners who show 
no evidence of the disease, either in respect of eye movements or 
other symptoms. Practically all these men, however, were 


obtained for test by reason of their having been at one time or 
another Eye Hospital patients who had reported an account of 
minor eye injuries or defective sight. 

No discussion of the significance of the results is being 
attempted here as this is being dealt with by Dr. Dorothy 
Campbell elsewhere in this issue, in the light of a full series of 
other tests on the same men. 
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A COMPARISON OF DARK ADAPTATION IN MINERS 
WITH THEIR NUTRITIONAL STATE 


BY 


DOROTHY ADAMS CAMPBELL and Eva TONKS 
FROM THE RESEARCH DEPARTMENT OF THE BIRMINGHAM EYE HOSPITAL 


A CAREFUL inquiry was made into the nutritional ‘state of about 
100 miners—i.e., their access to food, choice of diet, number in 
family, etc. In addition, estimations of plasma vitamin A and 
of carotene were undertaken to run parallel with the dark adapta- 
tion tests, to ascertain whether they were commensurate with the 
threshold value. The possibility of a deficiency in vitamin D 
was also considered, since miners working underground sweat 
heavily and are likely to lose surface fat, i.e., potential vitamin D. 
Moreover, they are rarely exposed to sunlight which favours the 
manufacture of vitamin D, and the present day diet is unlikely 
to produce the required daily intake of 300-600 I.U. of vitamin D. 
The estimation of plasma alkaline phosphate was taken as the 
indication of any possible deficiency of vitamin D, while a liver 
function test was used as a check against the possibility that an 
abnormal vitamin A content, or a raised blood phosphatase might 
be due to liver dysfunction. 

The normal range for the blood constituents is as follows :— 


Plasma carotene... oe ... 50-240 wg per 100 ml. 
Vitamin A... ; “ .-- 70-140 I.U. per 100 ml. 
Alkaline phosphatase oe ... 5-10 units per cent. 


Liver dysfunction test. ‘00-168 ml. (by thymol turbidity 
method) barium sulphate suspension (average 0. 63) 

On analysis it was found that :— 

(1) There was no parallelism between the threshold value and 
the level of vitamin A in the blood taken at the time of examina- 
tion (either in surface or underground miners and in controls or 
in those with nystagmus). (See Tables I and II.) 

(2) There was no significant variation in the plasma vitamin 
A or D in comparison with age, occupation, or incidence of 
nystagmus. The plasma vitamin A tends to be higher in non- 
miners and in miners working on the surface, than in those 
afflicted with nystagmus and in normal miners working under- 
ground (Table IIT). 

(3) There was no evidence of any disturbance in liver funesion 
in the individuals tested (Table III). 

(A) Owing to. the system of rationing there was no seasonal 
variation in the dietary content of vitamin A, nor in the choice 
of diet available. 


DoroTHY ADAMS CAMPBELL AND EvA TONKS 
TABLE I. 
Comparison of blood vitamin A level'with threshold.of dark 
adaptation surface workers 


. -u per too ml. 
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Comparison of blood vitamin A level with threshold of dark adaptation 
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Miners’ Nystagmus: Underground workers 
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TABLE III. Biochemical Investigations classified in 





Liver 
Function Threshold 
. , Age Carotene Vit. A. Ba Sern Test Thymol Dark 
Group Pe % 1.U. % Units % — Adaptation 
ml, BaSo, Log. HEX 
susp. 





Under 25 
25-44 36 (5) 
45-54 92 (4) 
55-70 110 (1) 


All ages 65 (10) 








Under 25 


25-44 79 (7) 








A 66 (18) 


55-70 69 (6) 





All ages 70 (31) 











Under 25 67 (4) 
25-44 56 (19) 
45-54 68 (13) | 
55-70 65 (8) 
All ages 62 (44) 
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94 (4) 
82 (1) 
91 (10) 


Miners’ Nystagmus: Surface workers 
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0°35 (4) 
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0°37 (3) 








0°32 (6) 





0°33 (10) 
0°40 (5) 
0°49 (4) 
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2°21 (1) 



















2°37 (8) 





2°39 (14) 






2°44 (4) 





2°39 (26) 


2°12 (9) 
2°47 (6) 
2°71 (3) 
2°33 (18) 
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TABLE II1—continued 






Control Miners : Surface workers 













Liver 
Function Threshold 
Alk. Blood Test Thymol Dark 





















Geos ar LU i shay ran Turb Adaptation 
. — | gions Units % ml. BaSo, Log. upr 
susp. 
Under 25 _ _ — — a 






25-44 112 (4) 115 (4) 9°5 (2) 0°4 (2) 2°41 (4) 
45-54 60 (5) 89 (5) 73 (4) 0°5 (4) 2°34 (2) 




















55-70 68 (7) | 108 (7) | 67 (5) 0°39 (5) 1°92 (2) 








All ages 77 (16) | 104 (16) | 74 (11) | 0°44 (11){ 2°27 (8) 









Normal Controls : Not miners 





Under 25 69 (2) 113 (2) — | 0°78 (1) | 1°52 (43)* 












25-44 72 (24) {| 111 (24) | 674 (3) 0°46 (9) | 1°95 (53)* 
45-54 93 (4) | 116 (4) ) 6'2 (1) } 0°44 (3) } 2°11 (24)* 
55-70 61 (16)} 97 (16); 8'8 (6) 0°59 (10){ 2°18 (5)* 
Allages { 70 (46) | 107 (46) / 78 (10) { 053 (23) = — 










Note: Results are expressed as the average figure in each group. 
Figures in brackets = number of cases. 
* Threshold values in this group not concurrent with biochemical 


investigations. 












Conclusion 

Although the evidence from biochemical tests is not dramatic 
it demonstrates clearly that the raised threshold for dark adaptation 
which is a constant feature among miners—including those suffer- 
ing from nystagmus—is not due to a lack of vitamin A or D, or 
to any obvious nutritional disturbance. 
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MINERS’ nystagmus is the third most important cause of invalid- 
ing from the pits, coming after pneumoconiosis and the “‘ beats ”’ 
(limb injuries). But it is unlike them in having no morbid anatomy 
nor clinical pathology and in that the patient suffering from it 
presents no objective physical signs, though he is prolific in the 
production of protean subjective symptoms. This investigation 
was undertaken in order to estimate how far the disease was of 
emotional as opposed to physical origin. 

It is not possible to assess the emotional factor in any case 
perfunctorily, and so statements that some patients either do or 
do not show psychoneurosis are valueless unless based on adequate 
psychiatric examination by a physician trained in psychological 
medicine. Indeed, such opinions by many doctors are inclined 
to be of less value than those of the man in the street, owing to 
the bias of medical training away from mental and towards 
physical pathology. 

It is not claimed that emotional disorder was discovered in all 
cases in whom it existed in this series, for the psychiatric inter- 
view only lasted a half to three quarters of an hour, and further 


observation under residential conditions would have made the 


examination more complete, but it is hoped that adequate 


Giagnosis and assessment were made in most patients. 





















Method of examination 










\t was first explained to the patient that this investigation was — 
proceeding and we were anxious to see if his nerves were affected hi 
or could be helped in any way- 

He was then seated in a comfortable chair and after his name, 
address, etc., had been noted, he was asked of what he complained 
and its duration. 

All his past physical illnesses, operations, and serious accidents 
were then carefully noted, as were any past mental or nervous 
disorders. — 

His father’s occupation, and the age and state of health or cause 
of death of each parent, with the patient’s age at the time, together 


with particulars of the siblings, and the patient’s position in the 
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family, were obtained. Particulars were also obtained as to his 
own children and their state of health, 

He was asked whether he had been happy as a child, whether 
the home was happy, and his emotional relationships to each 
parent. Also, whether he liked school and the standard attained, 


with any further education. 

Particulars were obtained of all his past employments and the 
time he spent in each post. _ He was asked whether he liked 
mining. : 

Enquiry was then made into the patient’s relationship to his 
wife, and in most cases into his sexual life. He was asked if his 


house and home were satisfactory. 
His economic circumstances, amusements, religion, sleep, 


dreams, alcohol and tobacco consumption, appetite, and excretion 
were enquired into. 

An effort was made to find if he showed obsessional traits. His 
appearance, behaviour, cleanliness, and dress were next noted. 

At this stage his ophthalmic out-patient sheet was read for the 
first time, and his eye movements were examined for the presence 
or absence of nystagmus, etc. 

Enquiry was then made into any further circumstances that 
appeared significant, and a psychiatric diagnosis was made. 

Subsequently the psychiatric case sheet was perused and sum- 


marised. 


Psychiatric summaries of individual cases 


(a) Certified cases with active nystagmus 


E.B.—A dull and backward man who has developed hysteria and considers that 
the colliery has treated him shabbily. He now complains of giddiness and visual 
symptoms. Diagnosis; dull and backward person, hysteria, rotatory nystagmus. 

.W.B.—An extremely indolent man who has stopped work following an 
accident. His nystagmus of lateral type appeared to me to be voluntary and the 
result of conscious effort. He complains of giddiness and visual symptoms, but 
I doubt whether his disorder can be dignified by the name of hysteria—“ I’d like a 
light job in the colliery.” es ‘ : 

When asked what his principal amusement was, he said, “ Nothing much, | just 
sit in a chair.” In looking for obsessional acts, I. asked him if he ever had to go 
down from his bed to see if he had left the gas on, and he replied, “ No, If the 
gas is left on I don’t go down, the wife has to.” This sufficiently sums up his 
character. Diagnosis: traumatic neurasthenia (compensation case). 

T.D.—Anxiety neurosis with conversion hysteria. 

J.T.D.—This man suffers from severe anxiety, which he tries to deny. His 
apprehension was patent to all, but he said, “ No, I was not nervous waiting to 
see you.” However, as soon as I let him go he rushed away as if very frightened. 
Diagnosis : anxiety neurosis, with hysterical conversion symptoms. 

W.H.—This man is of the “ fire-eater” type, with an Oedipus complex. He 
complains of quadruple or quintuple shifting vision, which has only come on since 
he was diagnosed as suffering from nystagmus. He complains that he cannot boss 
or be bossed, and is proud of having suffered numerous accidents. Although his 


anxiety is partly converted into hysteria, fixated on his eyes, on examination the 
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rotatory nystagmus in his left eye appeared quite genuine, as if he was peering or 
groping to see, reminding one. vof Milton’s famous lines, 
“ These eyes, that rowle in vain | 
To find thy piercing ray, and find no dawn 
“* Paradise Lost, ve Ill, 11/23-24. : 

It may be that the anxiety was secondary to the nystagmus. Diagnosis : 
anxiety state, with conversion and fixation hysteria. 

J.H.O.—A manic-depressive now, as usual, in a melancholic phase, apprehensive 
of his eyes, but whose visual symptoms are subjective. He is dull and backward, 
childish, and dependent. Diagnosis: melancholia, dull and backward. 

J.T.W.P.—A mildly schizoid personality. Diagnosis: dull and backward, 

C.J.P.—A solitary type, suffering from hysteria with diplopia and other visual 
symptoms; he never liked mining, entered the industry reluctantly, and readily 
left it. Diagnosis: hysteria. 

G.N.P.—This man has an obsessional character and it is probable that his 
anxiety 18 mainly a result of his nystagmus. He has numerous hysterical con- 
version symptoms. Diagnosis: anxiety neurosis, with conversion hysteria. 

. A.E.R.—Conversion hysteria in a sensitive man suffering from anxiety and 
severe feelings of inferiority, with masturbatory guilt. Diagnosis: anxiety neurosis, 
with Sir conversion symptoms. 

R.—Diagnosis : hysteria. 

].W.S.—This man is so dull and demented that it is difficult to make any 
further diagnosis, but he is probably hysterical. Diagnosis: dementia. 

H.S.—Rather a dull man. Diagnosis: anxiety neurosis, with conversion hysteria. 

F.F.S.—Diagnosis: mild anxiety state. 

D.W.—An over-conscientious man, and an obsessional type, who has finally 


broken down with frank anxiety. In addition, his wife is hallucinated and on one 
occasion had to enter a mental hospital owing to dementia praecox. 


(b) Certified cases showing no nystagmus 


W.A.—The above is a hysteric whose symptoms are so severe that he is almost 
psychotic. . : : : : 

A.H.B.—Diagnosis: dull and backward. Mildly manic-depressive, probably 
hysterical. 

R.W.C.B.—A dull man, whos was always an unwilling pit worker, apprehensive 
of accidents, and developed an ‘anxiety neurosis with hysterical conversion 
symptoms. He is suspicious and has some sexual guilt of which he is ashamed. 
Diagnosis: anxiety neurosis, with hysterical conversion symptoms, in a dull and 
backward subject. 

S.B.—This man appears work-shy and was apprehensive in the pit—‘‘ I used to 
dread it and fear that the roof would fall down on me, I fear I have had enough 
pit work.” 

He is now working as a blacksmith’s assistant and says of this post, “I like the 
work very much now, I could not have picked a better job—there are days when 
1 don’t do a‘tap. He is dull and backwar 

The most charitable diagnosis is one of hysteria, though I cannot help doubting 
whether his symptoms are below the conscious level, or he is malingering. 

B,D,—When I examined: this man’s eye movements he deliberately thrust his 
head back and looked upwards, and there was some slight left lateral nystagmus, 
which seemed to me to be voluntary. It is charitable to consider him a hysteric. 
Diagnosis : hysteria (or malingering). 

S.D.—This man’s attention was first drawn to his trouble by his: doctor and 
then by his daughter. The few symptoms had not worried him previously. 
“ Before that, on my -pay ticket the figures were too many without my glasses on, 
i.e., IL saw double.” His case began with diplopia. He now pr 


symptoms or signs, but has a few subjective complaints, However, he protests 


that he would like to be down the mine—“I would rather be there than on the 
bank—do you know, you simply can’t be sure of the weather above ground!” 


Diagnosis: normal (or malingering). 
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R.E—This man has had various subjective symptoms, which were possibly 
hysterical, but he now has no complaints. Diagnosis: no 

E.F.—An over-conscientious, obsessional man, who shows anxiety when he 
thinks he fails to reach his own excessively high standards. Diagnosis: conversion 
hysteria resulting from an anxiety state in an obsessional man. 

H.F.—An immature, emotional, unstable subject, with an anxiety neurosis and 
some hysterical conversion symptoms. His complaint of feeling disinclined to 
work on some days is probably unrelated to his eyes, but he was told by a doctor 
that he had “eyestagmus.” He subsequently had an accident to his back, since 
when he has not been down the pit, but being unable to live on the money he 
received he took on his deceased uncle’s chimney sweeping business, which he 
does when he feels so inclined. He is still childish and dependent and weeps when 
he tells how well he gets on with his Dad. Diagnosis: hysteria. 

E.Hu.—When I made to examine his eyes, his blepharospasm and twitching of 
the lids increased before I even asked him to fix his vision. At the same time he 
twitched the right side of his face and the corner of his mouth. His eye move- 
ments were normal, but he showed voluntary convergence from time to time as he 
fixated a near object, though there was no nystagmus. Diagnosis: hysteria. 

E.M.—This man describes ‘hallucinations and is fundamentally -psychotic. He 
is also apprehensive in the pit owing to an anxiety neurosis with some conversion 
. symptoms partly fixated on the eyes. Diagnosis: anxiety neurosis with conversion 
hysteria in: a schizophrenic. 

J.Mc.—This man is deaf. Diagnosis: hysteria. 

J.M.P.—His only complaint was of the consequences of an injury to the right 
malar region, and he said that bending made his face swell up on that side, and so 
he could not again stand going down into the pit. He is a dependent type. 
Diagnosis: anxiety neurosis, dull and backward. 

E.R.—This man has a bluff Falstaffian manner which conceals deep anxieties, and 
he shows hysterical conversion symptoms. He is rather exalted, as his son is a 
high union official, and is resentful of his treatment by the colliery, being strongly 
interested in his compensation. When I asked him whether he preferred candles, 
Davy lamps, or electric lighting, he replied, “I like candles best, you can tell when 
your shift is nearly up by the number of candles you’ve burnt.” He has some 
anxiety and it is kindest to describe him as a “hysteric.” Diagnosis: hysteria 
(or malingering). 

J.H.R.—A man with much fear of mining. Diagnosis: conversion hysteria with 
some anxiety. 

A.Sma.—A truculent man, who may well once have been attentive to his work, 
but has, not unnaturally, given it up in his old age. He is very interested 
in compensation. Diagnosis: hysteria. 

T.G.S.—A rather dull man who has various anxieties, e.g., a fear of accidents in 
the pit, of which he is ashamed, which he tries to hide. Diagnosis: anxiety, 
with conversion hysteria. 

F.H.S.—Diagnosis: anxiety, with fixation and conversion hysteria. 

H.Ta.—This man has a rigid, closed mind. He wears dark glasses, which seem 
to symbolise his wish not to see things clearly, and is sensitive and suspicious. 
He said, quite gratuitously, “I told the step-son that if he gets into trouble he 
must go to someone else for help, as he will get none from me.” The patient’s 
own anxieties may well be derived from his unsatisfactory marital life. Diagnosis: 
anxiety neurosis, with conversion hysteria. 

R.T.—Diagnosis: hysteria. 

T.T.—This man ‘has no complaints.. Diagnosis: N.A.D. 

H.W.—An evasive and suspicious man, who feels he has had a poor deal from 
life. He is apprehensive, fearing he may lose his compensation. Diagnosis: 
melancholia. 

A.W.—Diagnosis: hysteria. 

W.B.W.—A recurrent melancholic, of poor intellect, now showing some dementia. 
It is possible that he previously suffered from a psychoneurosis. The first attack 
of melancholia occurred when his wife died 54 years ago. Diagnosis: melancholia, 
with secondary dementia. 
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(c) Early, no nystagmus 

C.H.—Possibly there is incipi ystag in a high myope.- Diagnosis: 
normal. 

G.W.L.—An obsessional neurotic, who develops anxiety in certain situations and 
has some hysterical conversion symptoms and a well marked Oedipus complex. 
Diagnosis obsessional neurosis, with anxiety and conversion symptoms. 


A.R.—A mild manic-depressive, now in a melancholic phase, with some sexual 
guilt. Diagnosis: melancholia. 

H.Tw.—An able, over-conscientious obsessional, of the type who drives himself 
and others, and is usually found in a position of minor authority, this man being 
a colliery deputy. His anxieties arise when he is unable to satisfy his compulsive 
demands. Diagnosis: obsessional neurosis, with some anxiety 

G.H.W.—A dull and backward man, capable of doing a simple task slowly, but 


showing anxiety when harassed. Diagnosis: high grade mental deficiency, with 
anxiety and conversion hysteria. 





(d) Active nystagmus. No symptoms. Working 


W.G.A.—He is now in a mild melancholic phase. Diagnosis: mild manic- 
depressive. 

E.S.G.—A dull and backward man, with no other mental symptoms. 

W.H.M.—This man showed me that he can bring on or stop a left lateral 
nystagmus at will. He is mildly obsessional. Diagnosis: normal. 


























(e) Controls, no nystagmus 


F.J.J.A—A conscientious and easily worried man. Diagnosis: mild obsessional 
neurosis. 

R.B.—A mildly obsessional personality. Diagnosis: normal. 

E.A.B.—Now a little melancholic. Diagnosis: manic-depressive. 

H.H.B.—This man’s depression may have followed his wife’s death. Diagnosis: 
mild chronic melancholia. 

J.B.B.—Diagnosis: normal. 

T.C.—Intelligence poor. Possibly some _ hysterical conversion symptoms. 
Diagnosis: either dull and backward or a little demented, anxiety neurosis. 

J.W.C.—Now a mild chronic melancholic. Diagnosis: chronic melancholia, with 
exacerbations. 

-R.D.—This man has hysterical conversion symptoms referred to his stomach. 
Diagnosis: anxiety neurosis. 

W.J.G.—He is depressed and hypochondriacal. Diagnosis: mild manic- 
depressive. 

J.H.—Diagnosis: normal. 

E.H.—He is suffering from an exacerbation of anxiety caused by a fractured 
base of skull. Diagnosis: mild anxiety state. 

J.W.H.—He has domestic trouble, his wife having left him. Diagnosis: normal. 

H.J.—Diagnosis: normal. 

C.K.J.—This patient is seriously psychotic and feels suicidal. I advise his 
immediate admission to an institution. Diagnosis: recurrent melancholia. 

A.B.K.—A dull, anxious man, lacking confidence and drive. He has an early 
cataract, with fixation hysteria, giving him giddiness. Diagnosis: anxiety neurosis, 
with hysterical conversion symptoms, in a dull subject. 

H.M.—Occupation: underground bricklayer. Superficially he at once seemed. 
to be a different type from the miners. He is rather dull and investigation revealed 
his psychoneurosis. Diagnosis: obsessional neurosis. 

J.M.—This man has some latent anxiety with early conversion symptoms, and 
it is possible that he has incipient miners’ nystagmus. Diagnosis: normal. 

-R.—Diagnosis: anxiety neurosis, dull and backward. 

W.S.—This man is mildly obsessional, but within normal limits. Diagnosis: 

dull and backward. 


A.Smi.—Diagnosis: chronic melancholia (mild). 
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J.H.T.—A typical cockney—a different type from the other miners. Diagnosis: 


normal. 
5 D.T.—He was not interested in the investigation and so his answers were care- 


less and possibly inaccurate. Diagnosis: normal. 
J.L.W.—A mildly obsessional personality. Diagnosis: normal. 
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(e) Controls (no nystagmus) 


Classification 








The cases in this investigation are given above under the classifica- 
tions made by the ophthalmologists, viz. : 

(a) Certified cases of miners’ nystagmus with oscillations. 

(b) Certified cases of miners’ nystagmus showing no oscilla- 
tions. 

(c) Suspected early cases, not showing oscillations. 

(d Cases showing ocular oscillations, but working, without 
symptoms. 

(e) Controls. 

It must be remembered that not all those classified as miners’ 
nystagmus show, or indeed ever have shown, any rotatory 
or other oscillations of the eyes, and that possibly a few labelled 
normal or hysterical may have been malingerers. With these 
reservations, the nystagmus cases mostly show hysterical con- 
version symptoms, though in some cases, as indicated, the basic 
diagnosis is otherwise, ¢.g. mental defect or melancholia, the 
former being notoriously prone to hysteria and the latter showing 
nystagmus symptoms as a somatic aspect of their malady. As 
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would be expected, the symptoms represent. a .conversion of 
anxiety and. where this is incomplete the basic diagnosis is one 
of anxiety neurosis rather than hysteria, but the two are comple- 
mentary and not mutually exclusive. The small number of obses- 
sionals were over-conscientious men whose failure to reach their 
own high standards resulted in anxiety, some of which was con- 
verted into hysterical symptoms. 

There is good reason to believe that possibly the photophobia, 
subjective rotation of objects, giddiness, blepharospasm, and 
headaches, are hysterical in nature and of emotional and not 
organic origin. 


Symptoms © 


Of the patients certified as suffering from miners’ nystagmus, 
the 15 classified as showing active rotatory nystagmus and the 
24 not showing this sign complained of the following leading 
symptoms, with the respective frequencies shown in parentheses. 

Visual symptoms which could be referred te an organic lesion 
in the eyes :— 

(0, 1). 

Visual symptoms which could not be so referred :— 
Blindness (1, 2). 
Difficulty in seeing or inability to focus (2, 0). 
Dazzle (2, 3). 
Double or multiple vision (2, 0). 
Subjective rotation or movements of objects (2, 8). 
Shakiness of the eyes (1, 0). 


They also complained of the following, which are ordinary 
psychoneurotic symptoms not usually related to disease of the 
eyes :— 

Stiff neck (1, 0). 
General shakiness (1, 0). 
Giddiness or drunken feelings (8, 11). 
Headaches (2, 10). 
Insomnia and dreams (0, 2). 
Noises in the head (1, 0). 
Nervousness and anxiety (1, 2). 
Depression (1, 0). 
Loss of interest in reading and writing (0, 1). 
Disinclination to work (0, 1). 
In addition, 3 of the second group complained of pain in the eyes, ~ 


and 2 stated that they now had no symptoms at all. 
The 23 controls complained of 19 leading symptoms such as 
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would be expected from their physical condition (two being of 
diplopia) and also of dazzle (3), subjective rotation or movements 
of objects (1), giddiness (2), headache (1), fear of blindness (1). 

The difference between the first two of these groups and the 
third is striking, and strongly suggests that the former have little 
objective eye disease but are suffering from psychoneurosis, in 
contradistinction from the latter, who were a series of ordinary 
ophthalmic miner out-patients. This is confirmed by calculation 
which shows the correlation between psychoneurotic symptoms 
and the first two groups to be positive and statistically significant 
(Q=coefficient of correlation = +08). 

The three cases with asymptomatic rotatory nystagmus made 
no complaint not referable to organic disease of the eyes, for two 
had corneal ulcers and one had presbyopia. The five cases ot 
suspected early miners’ nystagmus complained of no symptoms 
which could be referred to organic eye conditions, but of apparent 
oscillation of objects (1), giddiness (1), headache (3). But these 
last two groups are too small for any firm conclusion to be drawn 
from them. 


Predisposition to mental illness and miners’ nystagmus 


Of the 15 patients certified as suffering from active miners’ 
nystagmus and showing active rotatory movements, and the 24 
certified cases without this sign, 4 (27 per cent.) and 9 (38 per cent.) 
respectively gave a history of unsatisfactory emotional conditions 
in infancy, while 5 (22 per cent.) of the 23 controls did so.. The 
differences between those affected and the controls do not appear 
significant, and so it is improbable that this isa major aetiological 
factor in the disease. It leads one to suspect that breakdown in 
the first two groups did not readily occur, but only after 
unusually severe or prolonged emotional stress in the mines. 

A history of previous mental instability was given by 1 (7 per 
cent.) and 7 (28 per cert.) respectively of the first two groups, 
against 6 (26 per cent.) of the controls, and the same arguments 
apply. 

It was found below that miners’ nystagmus only occurred after 
many years’ work in the mines, which accords with the above. 

It was found that the certified cases did not give a history of 
a significantly greater number of minor ailments or accidents than 
the controls, suggesting that up to the onset of symptoms their 
service had been satisfactory as regards absence for health 
reasons. It must, however, be admitted that only a perusal of 
their work records. can confirm this. 

The above facts indicate that it is unlikely that future cases of 
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miners’ nystagmus could be eliminated by any method of selec- 
tion on entering the industry, and that even if this were possible, 
it would be unwise to exclude from the mines a body of men who 
would give many years of satisfactory service before breakdown. 


Statistical considerations 

The social and similar data were carefully compared in the three 
major groups. The findings in the two smaller groups were also 
considered but their numbers were insufficient for analysis. 

At the onset of symptoms the ages of the certified cases of active 
rotatory nystagmus showed a range from 29—71 years, with 
a median of 43 and a probable error of 40. The corresponding 
ages of the certified cases not showing this sign showed a range 
of 29—71 years with a median of 45 years and a p.e. of 3:5. 
The differences between the means in the first two groups (48 and 
45°7) were found not to be statistically significant, and since the 
curves were of similar form they have been combined in a histo- 
gram in Fig. 1. The controls had a corresponding age range of 
0 (the next figure being 24)—61 years. The graph shows that we 


Fic. 1.. Ages shown in quinquennial periods, at onset of symptoms 


All certified nystagmus cases 


Controls 


Age in years 
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Fic. 2... Years, shown in quinquennial periods, spent in the © 
mines before the onset of symptoms : 






All certified nystagmus cases 








Controls 





a0 0 





2 











Years spent in mines 






are not here dealing with a curve of normal frequency but more 
probably with.an average sample of the mining population, which 
contains a slightly younger (mean 41:5) body of men. This means 
that the controls are not truly comparable with the affected cases, 
but it also demonstrates that they form a group distinct from the 
first two, each of which gives a similar type of curve. Eight of 
the 15 in the first group and 13 of the 24 in the second, but only 
7 of the 28 controls fell within the age group 40—49 years. 

At the onset of symptoms, the 18 certified cases of active rota- 
tory nystagmus from whom such data were obtained, had worked 
a range of 11—59 years in the mines, with a median of 30 years 
and a p.e. of 5'0; the 24 certified cases without this sign 
had worked a range of 11—47 years in the mines, with a median of 
27 years and a p.e. of 3°0. The difference of the mean 
(29:1 and 287) in the two groups were found not to be statistically 
significant and so, as the curves were of similar shapes, they have 
been combined in the histogram of Figure 2. The 23 controls 
had worked a range of 0—46 years in the mines, with a median of 
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24 years and a p.e. of 10°5 (mean 23). Once again the 
controls do not show a curve of normal frequency and the same 
considerations apply as in the last paragraph. Six of the 13 in 
the first group had worked 25—34 years in the mines at the-onset 
of symptoms, as had 15 of the 24 in the second group, against 6 ot 
the 28 controls. This corresponds with the findings as regards 
age, since most of the men enter mining when 14 or 15 years old— 


See also Graph V, First Report (1922, p. 51). 


Social findings 


The 15 certified cases with active rotatory nystagmus and the 
24 certified without this sign have an average of 93 and 
82 siblings respectively, of whom 1-5 and 2-1 have died, so that 
78 and 61 survive, the corresponding figures for the 23 controls 
being 5-8 born, 1-1 dead, and 47 surviving. This suggests that 
the latter had known less privation and a healthier family life in 
childhood. (The corresponding figures for numbers of children 
in the three groups are: 33, 32, 26 born, with 02, 05, and 
0-3 dying, leaving 3-1, 2-7, and 2:3 surviving, the numbers in the 
control series being the smallest, possibly because of the lower 
ages of the fathers. This matter, though not germane to our 
present investigation, must give rise to. apprehension about the 
future labour force in a largely hereditary industry.) The father 
of the patient was a miner in 13 out of the 15 and 17 out of the 24 
ot the first two groups, against 14 out of the 23 controls; so that 
such parentage is not a favourable one as regards liability to this 
disease (O=> +0°3). 

The number of collieries in which the miners in each group 
worked was not significant, but the first two groups of 15 and 24 
miners had on 4 and 12 occasions respectively to leave the mine 
presumably at the usual fortnight’s notice owing to its closing, 
but in the 23 controls this had only happened twice. Even having 
regard to the total average number of years spent in the mines, 
32 in each of the first two. groups against 26 in the controls, these 
numbers seem significant (Q=+06 and +09 respectively) and 
suggest that insecurity of employment is an aetiological factor in 
miners’ nystagmus, 


Mechanism of rotatory nystagmus 
The oscillations of the eyes are scagiid striking, unique, rapid, 


and circular or elliptical. 
Lateral nystagmus is sometimes seen in hysterics and a few 


subjects can produce it voluntarily by strong convergent fixation. 
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When a person enters the dark he converges strongly and it may 
well be that lateral nystagmus can be thus produced. In this 
connection it is interesting that it has been reported that, during 
the war, night fliers, who were subject to considerable emotional 
Strain, sometimes complained of subjective lateral oscillations of 
the tail light of the aeroplane in front as an early symptom in 
. mental breakdown. Besides working in the dark, the miner is 
often in an awkward and stooping attitude when walking and when 
having to hew coal above his line of vision, so that he is obliged 
to look upwards, the relative positions of his eyes and body being 
contrary to the static reflexes of Magnus and de Kleijn. An 
upward gaze is always difficult to maintain, and so we should 
expect that, owing to rapid fatigue, the eyes would continually 
tend to turn downwards and repeatedly have to be brought back 
upwards—with the production of a vertical nystagmus. 

Now the directions of the horizontal and vertical excursions are 
at right angles. Each nystagmus is a periodic movement and so 
can be resolved into one or more simple harmonic motions and 
should be regarded as consisting of these components. We have 
then the case of s.h.m.’s at right angles, if they are of the same 
frequency their sum will be a circular or elliptical movement, unless 
one component is negligible when it will be lateral or vertical, and 
except in the rare instance where they are in the same phase, when 
it will be diagonal, as has been noted (First Report, 1922, p. 20). 
Thus it appears that the rotatory oscillations of miners’ nystagmus 
are the summation of a vertical and a horizontal nystagmus result- 
ing from darkness and prolonged upward gazing. 

If these mechanisms are taking place in the higher centres of 
the brain, the precise muscles involved are immaterial, since these 
centres deal with integrated movements only and not with indivi- 
dual muscles. These nystagmoid movements will only develop 
in the conditions named, viz., darkness and sustained upward 
gazing in the normal subject, but in the hysteric, once they have 
been learned, there is the possibility of their occurrence in the light 
and when looking in a normal direction, though they will still be 
particularly easily elicited by darkness, strong convergence, or 


upward gazing, which is what is found in miners’ nystagmus. 


Discussion 
Amongst the various suggested causes of miners’ nystagmus are 
focal sepsis, in the days when such a belief was popular 


(O'Sullivan, 1982), increase of blood pressure on entering the pits 
(Idem, 1936), failure of dark adaptation owing to lack of Vitamin 


A (Campbell, 1941), and even spontaneous combustion (Sack, 
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1925). But these have failed to pass the tests of experience or 
investigation. The work of Roche (1932), Zeiss (1932), and the 
First and Third Reports (1922 and 1982), indicate darkness as an 
aetiological factor. This darkness is more profound in ‘“* safety 
light,’ and therefore dangerous, pits, where a greater stress due 
to fear is present. It was early believed that awkward posture was 
an important cause (First Report, 1922), and as long ago as 1728, 
the Manchester Justices fixed a rate of 1s. 3d. a ton for Lancashire 
colliers getting coal in a high delf, and only 1s. a ton in a low delf 
(Rogers, 1891). Elworthy (1925) showed that the incidence of 
miners’ nystagmus varies inversely with regular work and high 
wages, and Collis (1925) attributes it to economic anxiety. Dickson 
(1933) pointed out its similarity to shell-shock. Brock (1938) 
considers it psychoneurotic, Butler (1939) calls it ‘‘ miners’ 
neurosis.”’ 

In their investigation of telegraphists’ cramp, Smith, Culpin, 
and Farmer (1927) state: ‘‘ It is pertinent to enquire why tele- 
graphy should have a specific ‘ cramp,’ when other occupations of 
an allied nature have not . . . the exacting nature of the work, the 
inevitable rigidity of the conditions, the isolation of this one 
symptom, with its disabling effects, have all operated to concen- 
trate attention into this channel.... In England telegraphy is 
a permanent occupation .. in America there is more mobility of 
labour and‘ the disease is hardly recognised . . . Should such 
general conditions become characteristic of any other allied 
occupation, we should expect a similar result, viz., some form of 
disability affecting that part of the body which is most used or 
essential for the particular process, and the people likely to be 
affected to be . . . the psychoneurotic. Expressed more generally, a 
person emotionally unstable working in an environment either 
actually, or conceived by him as, inflexible will have just that 
interaction of conditions necessary for ‘ cramp’ or some similarly 
determined disorder.’’ In the Third Report (1932, p. 16) Culpin 
showed miners’ nystagmus to be a psychoneurosis. 

From the above and the investigations in this paper, it is evident 
that miners’ nystagmus is a disease of emotional origin, commonly 
called hysterical, hysteria (Medical Research Council, 1941) being 
‘‘a condition in which mental and physical symptoms not of 
organic origin are produced and, maintained by motives never fully . 
conscious, directed at some real or fancied gain to be derived from 
such symptoms,” or a psychosomatic affection (Halliday, 1949), 


with eye symptoms, and is related to prolonged work under 


emotional stress in an awkward posture in the dark. 
Now, in general, the characteristic of hysteria is that the 
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symptom can be imitated by a normal person. In miners’ nystag- 
mus this is not so, and the explanation is that the mechanism of 

the movements, as shown above, is so complex that it can only be 
~ learned, albeit unconsciously, by prolonged periods and emotional 
stress in an awkward posture in the darkness. It is thus a typical 
‘‘ occupational neurosis.’’ In a case where the physical mechanism 
is SO complex it is to be expected that the mental mechanism will 
also be complex, and so will not easily yield to treatment. 

That some miners show the ocular oscillations without complain- 
ing of any symptoms, is not inconsistent with a diagnosis of 
hysteria. For which of us, when keeping an unwelcome appoint- 
ment, or carrying out a distasteful task, has not heroically done 
his duty in spite of a headache; stiff neck, nausea, coryza, or even 
a ‘‘ bone in the leg,’’ which we bore with ascetic fortitude but 
without complaint ; though this does not mean that if the emotional 
Strain continued we should not eventually be disabled by our 
malady. 

The true nature of the malady being established, it is evident 
that the presence or absence of the typical oscillations is relatively 
unimportant, merely representing a further stage in hysterical 
conversion of symptoms, and this is confirmed by the statistical 
similarity of the groups of miners’ nystagmus with and without 
symptoms. Hence the alteration of the definition of 1906, ‘‘ Miners’ 
nystagmus is an occupational disease of the nervous system which 
is confined to workers in coal mines, and in ironstone mines where 
on account of the presence of thin coal seams safety lamps are used. 
The chief symptam and physical sign is a rotatory oscillation of 
the eye balls,’’ to that of July 30, 1918, ‘‘ The disease known as 
Miners’ Nystagmus, whether occurring in miners or others, and 
whether the symptom of oscillation of the eyeballs is present or 
not ’’—would have been wise if only the malady had been recog- 
nised as of emotional origin and not in any way organic, and had 
been frankly called ‘‘ Miners’ Psychoneurosis.”’ 

If once the fact that the malady is psychological and not organic 
becomes generally recognised it is probable that the gross hysterical 
symptoms will become rarer and be substituted by frank anxiety, 
which is more amenable to treatment. 

Mining is a dangerous occupation which subjects the collier to 
prolonged emotional stress, and so it is to be expected that the 
incidence of mental disorder of a mild type would be common in 
many such workers. This has been shown to be so in the series 
here investigated, not only in those certified as suffering from 
miners’nystagmus, but also in the 23 controls, and in accordance 
with the above we find (Table, p.214) that little behind the biggest 
group of eight normal men come the seven mild manic-depressives, 
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or cyclothymes, this being the adult reaction to prolonged and 
severe mental stress (Stern, 1944), whilst anxiety state is the next 
most common reaction. Conditions should be improved to lessen 
the emotional strain on the collier. 

Miners have always tended to be a peculiar people. In Devon 
and Cornwall the tin miners had their own Courts of the Stannaries 
in the Middle Ages, the privileges of which were confirmed by 
Edward I as tarly as 1305, and were only abolished on the 
lst January, 1897, The miner, too, is singular in that his occupa- 
tion involves the spoiling, despoiling, disfiguring, and laying 
waste of his environment (Myres, 1946), his whole village lives on 
the destructive exploitation of the surrounding district, and when 
its mineral wealth is exhausted the community comes to an end; 
an end often sudden, unexpected, and catastrophic. His position 
is thus difficult and precarious. Miners are often vaguely conscious 
of these facts, and regard themselves, sometimes with reason, as a 
neglected and rejected people, their relation to the community 
being analogous to that of the neglected child to the parent, so that 
their behaviour often seems correspondingly irrational and 
irritating to their fellows. 

Among themselves, however, miners form a closely-knit com- 
minity, and this is especially so within the depths of the pits, for 
here is team: work par excellence, and one weak, incompetent, or 
otherwise unsatisfactory member is a source of irritation, frustra- 
tion, inefficiency, and lowered output, or even of positive danger 
to his fellows. It follows that if a miner-has once had a severe 
emotional breakdown it must be doubted if he will again be readily 
acceptable to his workmates, for the true nature of such breakdown 
is often intuitively realised by them. This is yet another factor 
which may partly explain the common failure of nystagmus cases 
to remain for long in the pits when once they have been certified 
as suffering from this malady. 


Summary 

1. Miners’ nystagmus is a psychosomatic affection. 

2. It arises from emotional stress, but for the full.development 
of the oscillations a prolonged period of work in the dark with an 
upward gaze is also necessary. 

3. The central mechanism of the oscillations is elucidated. 

4. The emotional stress gives rise to anxiety and there is a 
varying degree of conversion of this into hysterical symptoms, 
which include the typical rotatory nystagmus, the presence or. 
absence of which is relatively unimportant. 

5. It does not usually develop until the miner has been under- 
ground for over ten years, more commonly for 25—34 years, and 
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although related to the stress and danger of the occupation it is 
unlikely that any psychological selection procedure could be 
devised to eliminate those likely to break down with nystagmus, 
before they enter the mines. 

Recommendations 

1, The term “‘ miners’ nystagmus ** should no longer be used, 
but all patients complaining of symptoms which would formerly 
have been considered under that heading should be referred to a 
psychiatrist as early as possible, for appropriate diagnosis and 
treatment, and should be certified as suffering from the actual 
psychoneurosis or psychosis found. ; 

2. All such cases should be found work above ground and in 
the light, instead of being put on compensation. This work should 
be found as soon as possible, though a short period of rehabilitation 
may be necessary for psychiatric reasons. 

3. They should be under psychiatric supervision. 

4. Lighting in the mines should be improved. 

5. Efforts should be made to ease the posture of the miner at 
work. 

6. Special attention should be paid to safety measures in the 
mines. 

7. The miner should be given economic security at his work. 

8. Optimum hours of work in the mines should be worked out 
scientifically, and this matter should be removed from the sphere 
of politics. 

] thank my friend, Dr. Dorothy Campbell for her kindness in 
inviting me to join in this investigation, for. providing me with the 
necessary facilities, and for her constant encouragement and help, 
without which its completion would not have been possible, though 
it must be realised that the responsibility for the opinions expressed 
in this paper is mine alone. 
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A COMPARISON OF DARK ADAPTATION WITH 
' THE PSYCHOLOGICAL STATE IN MINERS 
BY 
DoROTHY ADAMS CAMPBELL 


COVENTRY , 


LivINGSTON and Bolton (1943) showed that the night visual 
capacity of different individuals might be due to varying attitudes 
of mind. Among 50 psychological in-patients of the R.A.F. those 
with an anxiety state were found to be incapable of concentration 
and to have a poor night visual’ capacity. | Hysterics failed 


TABLE I.—Comparison with psychological 
state (65 cases). 
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Figures in brackets = number of individual tests. 
* Tests done but not accepted as reliable. 
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markedly, whereas depressives even where some anxiety back- 
ground had been revealed, seemed capable of making a reason- 
able effort. 

Although the tests for dark adaptation do not involve the 
same mental judgment as night vision tests—it was considered 
interesting: in the case of miners to compare the threshold values 
obtained by Dr. Sharpley with the psychological tests made by 
Dr. Stern. The results are recorded in Table 1. 

It will be seen that for the total 65 miners tested, the average 
threshold values in the cases of hysterics, anxiety neurosis and 
malingerers are the same as for normal mentality, whereas it is 
higher in manic depressives and in the dull and backward. 

In the group of control miners, the psychologically abnormal had 
a lower threshold than the normal, while in the certified cases the 
rise in threshold in hysteria and anxiety neurosis was more marked 
in those without nystagmus than in those with active oscillations. 


Conclusion 


The evidence such as it is points to the fact that among miners 
there is no significant relationship between the psychological state 
and the threshold of dark adaptation. It would be interesting to 
compare them with a group of ordinary workmen in this respect. 


REFERENCE 


Livineston, P. C. and BoLton, BERYL.—Lancet, p. 263, February 27, 1943. 








BINOCULAR VISION IN MINERS 
BY 
DOROTHY ADAMS CAMPBELL, RENEE HARRISON 
and JEAN VERTIGEN 


THESE preliminary investigations were made in the hope that a 
minute study of the behaviour of the eyes under conditions of low 
illumination might reveal the mode of onset of nystagmus. 

The binocular vision of miners was compared: with that of a 
large group of normal subjects of the same age ‘groups :— 


(a) in full light adaptation. 
(b) in full dark adaptation (after 45 minutes in the dark). 


The tests were made on the synoptophore, using test slides cali- 
brated for known illuminations. For tests (a) the illumination 
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varied from 0-025-0-37 F.C. and for tests (b) from 0:0025-0:18 F.C. 
Thus in dark adaptation the subject was exposed to a range of 
illumination comparable to that found at the coal face, but not 
so low as to exclude foveal vision, except for the stereoscopic test 
at 1/10 illumination. 


Range of illumination 





Full 


Grades 
Illumination . bs 


1/10 1/4 











Stereoscopic 
Vision 


| 
For : | 
| 


0°025 F.C. || 0°0025 | 0°006 







Fusion and 


Ductions 0°22 0°02 0°05 








Simultaneous 
Perception 0°37 0°04 0°09 | (018 
| 

Light 

adapted eye Dark} adapted \eye 














Black and white slides were used for the tests, and the calibra- 
tions were made photometrically with the slides in position. The 
illumination recorded was that which fell upon the eye at the 
synoptophore. The recording scales on the synoptophore were 
made visible with luminous paint and only a small red torch was 
used to help the patient get into position after he had completed 
his time of dark adaptation. 

Each subject was tested for stereoscopic vision, fusion, ductions 
and simultaneous perception—in this order—and was made 
familiar with the tests in light adaptation before proceeding to 
full dark adaptation. 

Subjects with strabismus were not included in these compara- 
tive figures. We were interested to find that quite a number of 
miners are working happily on the coal face with strabismus but 
they had no binocular vision, and were presumably free from any 
mental effort in this respect. There were also men with high 
degrees of hypermetropia but low visual acuity, also with 
no binocular vision. | 


The tests used were suitable for subjects who could see 6/24 
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and over. A detailed record of the-visual acuity has not been 
made in this report since it was amply proved by Llewellyn in 
his earlier report on Miners’ Nystagmus that the disease does not 
run concurrently with the error of refraction. 
(1) Observations on Subjects able to perform Binocular Vision 
Tests.—(1) It was noticed that in all subjects the subjective angle 
tends to become convergent when they are dark adapted. 

Miners suffering from nystagmus—did not show this pheno- 
menon so markedly, see Table I. 


TABLE I. Variation of subjective angle 
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Nystagmus | 36 10 1°0 12° 4s O89 1°5 | 20 


| 





As will be seen the subjective angle did not vary directly with 
the illumination but appeared to depend on the state of the eye— 
and with the type.of visual test. 

The majority of miners showed an abnormal fixation—t.e., 

their eyes tended to look upwards. The older men—experienced 
giddiness following upon their tests in the dark. 
(2) Stereoscopic vision.—We were agreeably surprised to find 
that the majority of the normal population has good stereoscopic 
vision. Thus in 200 normals—of both sexes, the incidence of 
subjects with poor stereoscopic vision in ordinary illumination was 
only about 5 per cent. The incidence was higher than this in the 
group of controls tested in these experiments, and tended to 
increase with increasing age—and under conditions of dark 
adaptation. This variation occurred more in miners, and most 
markedly in those suffering from nystagmus. (See Table 11.) 
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TABLE II. A comparison of Stereoscopic Vision at different 
Illuminations 
Shewing percentage of individuals found to have good stereoscopic vision 


1—Age Group 25-44 





Total Illumination 
No. 
| Rested | _ | 006 FC. | 012 FC. | ‘025 FC. 
GS SP aS eS ote. < | 
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2—Age Group 45-54 


Normals (30) | 67 70 


Control Miners| (10) | 33 50 


| 
| 
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\ 
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Miners with i 
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3—Age Group 55-70 


Normals (30) | 63 


Control Miners { (10) | 50 


Miners with | 
Nystagmus (8) | 44 





Light 
Darjk adapted eye _ adapted eye 





(8) Comparison of Stereoscopic Vision with Adduction.—in the 


synoptophore tests performed as for distance vision it was evident 
(see Table Ill) that :-— 





TABLE III. 
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Comparison of Adduction (average angle) 


in subjects of all ages (25-70) 
With good stereoscopic vision 




































































Illumination 
0°025 FC. 0°05 O11 0°22 
Normals | 18° 16° 169) 24 iz? 
Control Miners 2° 20733) YS 19° 
Miners c 
Nystagmus 18° 18° 19° 13° 
With poor stereoscopic vision 
Normals | 14° | 14° i?” 13° 
Control Miners; 10° | es a 8° 
Miners c | | 
Nystagmus ee 4 5° 4° 40 
| | Light 
| Dark adapted |eye adapted eye 
(a) The power of adduction is normal—subjects did not vary 


(b) 


(c) 


(d) 


(4) Nystagmus.—tit 


with illumination, 

Subjects having poor stereoscopic vision had practically 
the same power of adduction as those possessing good 
stereoscopic vision. 

Miners (both nystagmus subjects and ‘‘ control ”? miners 
from the coal face) who had good stereoscopic vision, 
had a noticeably gr eater power of adduction than normals. 
Miners of both types—with poor stereoscopic vision, had 
hardly any power of duction at all. . 

is known that certification for miner’s 


nystagmus on clinical grounds does not rest on the existence of 


actual nystagmus. 


Indeed, in long-standing cases, particularly 


in those subjects who have been off work for a long period—no 
actual nystagmus can be elicited—and the outstanding features 


are photophobia, blepharospasm and a psychological abnormality 


which obviate the performance of any binocular vision test. 
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In the intermediate stage where bilateral nystagmus is present, 
any attempt at macular fixation results usually in macular 
suppression, though some degree of fusion, duction and stereo- 
scopic vision are present. 

In the early stages of the disease, nystagmus can be unilateral 
and is usually vertical. Some show vertical nystagmus in one eye 
and horizontal in the other—while one interesting individual 
showed alternating macular suppression of great rapidity, while 
he still possessed good duction, fusion and stereoscopic vision, 
and developed no actual nystagmus. He was unable to continue 
his work but improved rapidly with rehabilitation. 

Quite a number of miners have been seen who complained of 
headache and giddiness and occasional oscillations. They showed 
no nystagmus either by clinical tests or on the synoptophore, but 
had some degree of suppression in one eye—and poor duction. 
Their symptoms were improved by orthoptic training. 


Conclusions 

Up to the present time cases of miners’ nystagmus have not 
been seen by ophthalmic surgeons—until their symptoms are long- 
standing. They have then developed so markéd a psycho-neurosis, 
that the secondary symptoms far outweigh the original nystagmus. 
The patients frequently find it impossible even to read 6/60 on 
account of blepharospasm—and the ophthalmic surgeon has 
dubbed them hopeless from the point of view of any treatment 
which he could give them. He has been inclined to suggest that 
the nystagmus arises from voluntary convergence. 

It must not be forgotten that the evidence of previous observers 
is that defective illumination is the primary cause of miners’ 
nystagmus. My observations during the’ past three years point to 
a breakdown in binocular vision under conditions of low illumina- 
tion. It is only by a minute analysis of the various processes 
involved that any theory of the origin of nystagmus can be promul- 
gated. It would appear that macular vision is a separate entity— 
which proceeds independently of the more primitive functions—of 
fusion, of fusion with duction, and of stereoscopic vision. The 
latter can certainly be maintained even in low degrees of visual 
acuity—and is I think (Campbell, 1947) much more likely to. 
depend on the rapid alternation of monocular impressions, brought 
about by small fusional movements of the eyes (see Clark, 1936), 
than by summation of stimuli from the two eyes. _ Burian (1939), 
(1941) has in fact shown that any disturbance of fusion in the para- 
macular area will distract macular vision and cause a separation 
of foveal images. If this is true for the light adapted eye one 
wonders what occurs in conditions of low illumination. 
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Many other points require explanation, eg., as to why 
nystagmus usually gives rise to intolerable symptoms about the 
age of presbyopia, and (b) as to the effects of posture on the 
function of the extra-ocular muscles. These are to be the subject 
of later experiments together with an analysis of the binocular 
vision under such low illumination that the fovea cannot respond. 

We wish to record our thanks to the Medical Research Council 
for a grant towards the expense of these investigations. 
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SLIT-LAMP MICROSCOPY* 


BY 


J. H. DoGGART 


LONDON 


In the years that immediately followed the first world war, a great 
deal of enthusiasm was aroused in these islands by the work of 
Vogt and others with what was then a novelty—the slit-lamp and 
corneal microscope. A number of British ophthalmologists went 
on pilgrimages to Switzerland, fired by ambition to equip them- 
selves with knowledge of the new weapon. It was perhaps only 
natural that these crusaders should become intoxicated by the 
thrilling new world of.phenomena unfolded. before.their eyes, and 
we need feel no surprise that some of them launched into 
extravagant claims. They even suggested—greatly to the conster- 
nation of the non-crusaders—that evidence given in a Court of Law 
by ophthalmic surgeons could not thenceforth be regarded as 
expert unless it included facts derived from slit-lamp observation. 
Here was a chance for the enemies of the new toy, as they 
derisively dubbed the slit-lamp. ‘‘ What is the use,”’ they asked, 
‘‘of all this pampering and bottle-feeding ? You will only succeed 
in producing a generation of ophthalmologists unable to see any- 
thing without the help of intricate and costly devices.’’ Another 
upholder of traditional methods was heard to say: ‘‘ Show me 





* Lecture delivered at the College of Surgeons on January 12, 1948. Received for 
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something that 1 can’t already see with my loupe, and then I'll 
begin to consider peering down those new-fangled tubes.”’ 

Now that we are once again passing through the aftermath of a 
world war, it seems fitting to review the status of slit-lamp micro- 
scopy, and the chances of arriving at a reasonable estimate of its 
value should be brighter than they were in the 1920’s, because the 
instrument is no longer a novelty, and the words already written 
by its devotees run into millions. In the first place, however, it 
will be necessary to mention some of the main objections urged by 
the opponents of slit-lamp microscopy. Then we must ask: ‘‘ To 
what extent are these objections justified?’’ Next we should 
consider how the beginner can avoid the fallacies and abuses which 
do admittedly arise from injudicious use of the slit-lamp. After- 
wards it will be possible to summarise the chief benefits to be 
gained from using the instrument, but the problem will be easier 
to understand if that summary is preceded by a brief account of 
the evolution of technique. 

Turning then to the clinical details, let us consider the 
importance of recognising certain benign varieties of pre-senile 
cataract. Finally, metallic impregnation of the structures accessible 
to slit-lamp microscopy will come under notice together with the 
colour-changes induced by non-metallic agents. 


1—Main objections to slit-lamp microscopy 

Many ophthalmologists have argued that.the high cost of a 
slit-lamp renders it a useless luxury for all except research workers, 
because the lower ranges of magnification are ample for routine 
work, so long as the observer has been adequately grounded in his 
specialty. Moreover they-can quote instances of serious conditions 
unrecognised by the volatile microscopist, though his old-fashioned 
colleague had no difficulty in detecting them with a loupe. 
Furthermore the slit-lamp enthusiast is accused of raising unneces- 
sary scares. Early iridocyclitis, and even sympathetic ophthalmia, 
we are told, have been wrongly diagnosed, on the score of a few 
stray pigment granules settled on the back of the cornea, or floating 
about in the anterior chamber. ; 

With a few unimportant exceptions, they go on to say, the 
phenomena revealed by slit-lamp microscopy can perfectly well be 
appreciated by means of focal illumination and the monocular 
loupe; and the main result of using higher magnifications is to 
blunt the faculty of perception, so that the microscopist will be 
seriously handicapped when he has to do without his beloved 
machine, as, for instance, in examining a bed-ridden patient. 
Another alleged disadvantage is that the ordinary work of an out- 
patient department is delayed by slit-lamp enthusiasts laboriouSly 
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searching for minutiae. Finally it is pointed out that the teaching 
programme is already overburdened, and that instruction in slit- 
lamp microscopy is bound ‘to curtail the time available for more 
important methods of investigation. 


2—Comments upon the foregoing objections 

Concerning the expense of the instrument, we may retort that a 
good slit-lamp will last for many years if it is properly tended, and 
the running costs are negligible. It must be conceded that a 
slovenly clinician undergoes no miraculous transformation merely 
by. virtue of gazing down a microscope, and clearly we shall obtain 
far more valuable guidance from a sound ophthalmologist without 
knowledge of the slit-lamp, than an unskilled observer could give 
us with the aid of the most elaborate machine. If, however, an 
instrument is to be judged by the errors of its least experienced 
wielders, what methods of examination will remain at our disposal ? 
Gigantic blunders are perpetrated every day with the ophthalmo- 
scope and the perimeter, and many a large keratic precipitate has 
escaped detection through a loupe. Nor is the raising of unneces- 
Sary scares a monopoly of slit-lamp enthusiasts. Indeed this 
‘instrument has been known to allay scares by contradicting the 
sinister impressions derived from a loupe. 

It will presently be shown that the number of phenomena 
revealed by the slit-lamp but hidden from the loupe is not 
negligible, and it is certain that, although access to higher magni- 
fications may blunt the perceptive faculty of some, yet others are 
thereby stimulated to seek more detailed information with their 
loupe, when once the finer changes have been revealed by slit-lamp 
microscopy. With regard to the argument of out-patient delay, it 
may be replied that most of the cases in ordinary practice do not 
need to be scrutinised with the slit-lamp, and that the extra time 
required for examination of suitable ones will be negligible, so 
long as the observer has gained facility in rapid focusing. Finally 
the use of the instrument can be rapidly taught to anyone with 
moderate intelligence and a grounding in elementary ophthalmo- 
logy. One recognised item in such grounding is the scrutiny of 
histological specimens, fragments of dead tissue which have been 
plunged into a succession of protoplasmic poisons, as well as being 
transformed by aniline dyes. The student then proceeds to look 
at inverted images of these mutilated, meretriciously coloured 
fragments with the aid of a monocular microscope. Every ophthal- 
mic surgeon is deeply indebted to the pioneers of morbid histology, 
whether he knows it or not, but recognition of this debt should not 
prevent us from wondering why some of the experts in that branch 
of medical science should have seen fit to discourage the inspection 
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of living eyes under relatively slight magnification, with the aid 
of a binocular instrument furnishing an erect image, 


3—Discrimination in slit-lamp microscopy 


In order to avoid some of the pitfalls which beset the path of a 
beginner, the student of slit-lamp microscopy should constantly 
bear in mind two sources of fallacy. First is the mistake of inter- 
preting harmless phenomena as pathological. Secondly the signs 
that may be manifested in a number of different conditions have 
been described as pathognomonic of one disease. 

One good example of the first mistake was supplied by slit-lamp 
novices who solemnly diagnosed ariboflavinosis in hundreds of 
people who merely exhibited the normal vascular loops at 
the limbus. Another instance—whose consequences would have 
been more serious if the patient had accepted the original advice— 
was furnished by the surgeon who advocated excision of an eye 
alleged to be suffering from melanotic sarcoma of the iris. In that 
particular case the real condition was senile atrophy of the meso- 
dermal stroma, whereby the pigment layer was left exposed over a 
sector of the iris. Other obvious examples are slight aqueous flare, 
and peripheral bedewing of the corneal.epithelium. Both of these 
physiological phenomena have undergone sinister interpretations 
in the mind of the tyro. 

Unfortunately there is no sovereign recipe to prevent such mis- 
takes, but the slit-lamp observer is more likely to keep a sense of 
proportion if he resolves to regard the instrument not as a means 
of escape from the simpler methods of examination, nor yet as a 
slot-machine designed for snap-diagnosis, but rather as an 
accessory weapon, which can be exploited in certain cases only— 
and not even then, except in co-operation with the older methods 
of attack. In the first place, therefore, let the microscopist be 
familiar with the normal anatomy of the eye, and especially of 
its anterior segment... Knowledge derived from naked-eye study of 
anatomical specimens and scrutiny of histological slides must be 
correlated with the facts of physiology and with the results of 
observation upon the living-eye with and without the aid of lower 
magnification. The binocular or monocular loupe, or both, should 
always be exploited before we resort to slit-lamp inspection, and 
it is essential to examine hundreds of eyes in order to recognise the 
range of difference within normal limits, as well as the harmless 
congenital defects and atrophic manifestations which have so often 
been misinterpreted as danger-signals. 

With regard to the mistake of imagining non-specific signs to be 
pathognomonic of one particular disease, many instances are 
enshrined in the literature. Conjunctival varices have been 
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wrongly accepted as conclusive evidence of old injury by mustard- 
gas. Syphilis has been held responsible for patches of iris atrophy 
among people free from venereal disease. Many of the generalisa- 
tions confidently propounded by early workers in this field have 
been disproved by the growth of knowledge, and it would appear 
that the best way to guard against false assumptions of pathogno- 
monicity is to acquire wide clinical experience—including pooled 
experience, so that obscure and difficult cases can be illuminated 
by free discussion. 


4—Evolution of the apparatus 

Let us now consider the main landmarks that mark the advance 
of technique in slit-lamp microscopy. It is nearly fifty years since 
Czapski succeeded in obtaining erect images by the incorporation 
of prisms in a binocular microscope. Further improvements in this 
instrument were designed by Zeiss, but its utility could not fully 
be exploited until a method was devised for concentrating light 
upon the object under scrutiny. 

This problem of adequate illumination was simplified by the 
slit-lamp which Gullstrand demonstrated at the 1911 International 
Congress of Ophthalmology. Light from a homogeneous Nernst 
filament was focused by a system of lenses upon a slit, so as to 
constitute a secondary source of light, which could in its turn be 
concentrated upon the structure under examination by means of a 
condensing-lens balanced in the observer’s hand. So long as the 
remainder of the room was kept moderately dark, Gullstrand’s 
apparatus enabled any part of the anterior segment of the globe to 
be displayed in striking contrast with the unlit neighbouring 
tissues. 

Five years later the patient’s comfort and the convenience of the 
observer were promoted by Henker’s device, whereby the slit-lamp 
and the illuminating lens were both mounted upon the same 
articulated metal arm. Thus he secured the advantages of steadi- 
ness and mobility, making it possible to survey details in more 
leisurely fashion. ; 

Gullstrand found himself handicapped, at the close of the first 
world war, by inability ‘to obtain the Nernst lamp. The Nitra 
lamp, which he adopted as a substitute, consisted of a spiral fila- 
ment of tungsten, so that the light focused in the slit was no longer 
homogeneous. It consisted of a bright image of the filament, and 
the same spiral source of confusion was evident at the focal portion 
of the beam passed onwards by the illuminating lens. Nevertheless 
Gullstrand learned to ignore this image of the filament when he 
wanted to use the focal part of the beam. Moreover he began to 
exploit the pre-focal and post-focal portions, in which the light was 
homogeneous. 
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The next advance was due to Vogt, whose inventiveness was 
spurred by his dissatisfaction with Gullstrand’s method of 
illuminating the eye. By moving the lamp forward, he contrived 
that the slit became full of homogeneous light. Homogeneous also 
became the focal portion of the. beam, when the illuminating-lens - 
exerted its focusing power upon this secondary source of light. 
One result was a more-than-fifty per cent. increase in the intensity 
of illumination, but another and more important advantage 
accrued. The method of optical section was rendered possible. 

Under Gullstrand’s system of illumination the spiral image only 
filled a portion of the fully-extended slit, so that the light was little 
influenced when the aperture underwent moderate contraction. 
Further narrowing soon reduced the efficiency of the illumination 
without offering any compensatory increase in the distinctness of 
strictures under observation. If, on the other hand, the homo- 
geneous strip of light which fills the slit under Vogt’s system of 
illumination is constricted, it not only retains its brilliance, but 
also permits the appreciation of details difficult to discern under 
the brilliance of the wider beam. Thus certain architectural 
features of the lens are thrown into relief, and accurate judgments 
concerning the depth of corneal lesions facilitated. 

One minor supplementary device consisted of a blackened tube 
between the slit and the illuminating-lens, designed to trap 
scattered light which else would dazzle the patient and confuse the 
observer. Another useful aid was obtained by transmitting the 
light through a small circular hole instead of the slit. The resulting 
conical beam shows up stray particles floating in the aqueous, or 
enables us to appreciate abnormal degrees of opalescence in that 
medium. 

Perhaps the most important step of recent years has been the 
harnessing of slit-lamp methods to gonioscopy. It will be remem- 
bered that Trantas tried to explore the secrets of the anterior 
chamber with the aid of his ophthalmoscope nearly fifty years ago, 
at the time when Czapski was achieving erect images with his 
binocular microscope. Then Salzmann carried the work onwards 
with the aid of a contact glass, making numerous discoveries in 
spite of his primitive apparatus. Koeppe, Troncoso and others 
afterwards began to use various types of monocular microscope in 
conjunction with a contact glass. Several observers in the 1920’s 
made attempts to enlist the aid of the binocular corneal microscope, 
but no simple and satisfactory technique was evolved until the 
problem was attacked by Goldmann. 

In 1938 Goldmann devised an adjustable contact glass providing 
a ninefold magnification, and fitted with a mirror in which could 
be scrutinised an image of the anterior chamber lit by the slit- 
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lamp. This method enabled the patient to be examined sitting at 
the slit-lamp in the same way as for ordinary microscopy of the 
eye. Under the older systems of gonioscopy the patient had to be 
lying down, and the techniqte was relatively cumbersome; but 
Goldmann made it possible for examinations to be swiftly under- 
taken in the course of the out-patient ‘clinic, and without any need 
of any additional equipment besides the adjustable contact-glass. 
He soon found that many gonioscopic problems were simplified 
by varying the width of the slit during examination of the 
chamber-angle. His next refinement was to incorporate a special 
camera in the apparatus. 


5—Advantages to be gained from slit-lamp microscopy 

When it is used with discrimination, the slit-lamp can supply 
valuable help in the following aspects of ophthalmology : ° 

(1) Diagnosis. There are certain forms of disease whose 
earliest stages cannot be detected without recourse to the slit-lamp. 
Fuchs’ so-called epithelial dystrophy furnishes a good example, 
because the first signs of this malady implicate the endothelium, 
whose mosaic design cannot be seen with a loupe. It can only be 
appreciated by slit-lamp examination in the zone of specular 
reflection. The slit-lamp also permits absolute certainty concerning 
certain features which cannot be authoritatively established under 
smaller magnification. We can, for instance, answer the question 
whether.a corneal scar has penetrated the whole thickness of that 
membrane. Admittedly the correct answer is in many cases obtain- 
able by means of a loupe and focal illumination, but there is a 
certain proportion of cases in which the issue can only be decided 
with the aid of the slit-lamp. : 

(2) Prognosis must, of course, be intimately linked with 
diagnosis, because obviously we cannot offer a reasonable forecast 
unless we recognise the nature of a given lesion. Careful study of 
the differential morphology of lenticular opacities will enable us in 
a large proportion of instances to indicate whether an opacity is 
stationary or progressive. In the case of a progressive opacity, it 
will often be possible to say whether the advance is likely to be 
slow or rapid. Similarly in corneal lesions a careful survey of the 
depth, situation, size and shape of the opacities, together with the 
_ presence and disposition of adventitious vessels and the state of the 
fellow-eye, will often enable us to predict the likely outcome, so 


long as these phenomena are studied in the light of previous ° 


clinical experience. 
(3) Treatment. Unfortunately the cases in which the slit-iamp 


is likely to be most useful in establishing an early diagnosis are 
only too often examples of incurable conditions, such as corneal 
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dystrophy of unknown origin. Therefore slit-lamp microscopy 
cannot always give a positive lead in the matter of treatment. It 
can, however, supply warnings against unnecessary or harmful 
remedies, which have so often been applied by reason of mistaken 
diagnosis. Further the effects of treatment stand a greater chance 
of being accurately assessed, especially in cases of iridocyclitis, 
because of the detail in which the anterior segment of the eye can 
be viewed. 

(4) Academic research. Although this aspect is mentioned low 
down on the list, because the present lecture is mainly intended for 
clinicians, yet it must be emphasised that no sharp distinction 
separates academic from other kinds of slit-lamp microscopy. The 
recognition of embryological vestiges and aberrations of develop- 
ment concerns—or should concern—the practising ophthalmologist 
as Closely as it does the academician. 


6— Benign forms of pre-senile cataract 

Insults to the well-being of the lens, whether they arise from 
sudden violence, from malnutrition, toxic substances or the slow 
deterioration of old age, produce one common result—impaired 
transparency. When opacity has spread to involve the whole 
structure, we speak of total or mature cataract, and it is not always 
possible for the observer to deduce what was the main initial 
provocation ; but unfortunately we find a different set of conditions 
in cases of partial cataract. Certain types of opacity display 
characteristic morphological grouping, or exhibit a predisposition 
for special layers of the lens fibres. Some follow a typical series of 
steps in their progress towards maturity. Others remain stationary. 
It is in these cases of partial cataract that we can gain so much 
from the cumulative experience of older clinicians, because there is 
no self-evident feature, such as would permit sharp, radical 
distinction between the benign dot and the flake-which heralds 
total cataract. Differentiation is largely empirical. 

Some forms of partial cataract are intrinsically beautiful when 
we see them with the aid of the microscope under the slit-lamp’s 
concentrated beam. Embryologists gain additional delight frogn 
the apt way in which these opacities may illustrate various stages 
in development, From the standpoint of clinical practice, however, 
there are two main facts that must be borne in mind. In the first 
place, lack of knowledge concerning the differentiation of partial 
cataracts has often been responsible for the delivery of a needlessly 
bad prognosis. Secondly, such ignorance has led to erroneous 
opinions concerning the causation of certain cataracts. Thus it is 
Clearly desirable, for medico-legal as well as purely medical 
reasons, that ophthalmologists should strive to distinguish between 
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the various types of cataract. Admittedly we cannot attain absolute 
certainty in every instance, but certain we can be in a large propor- 
tion of cases, and, where some doubt exists, we can at any rate 


offer opinions in an ascending scale of probability, if only we learn 


how to detect the relevant details. 


(1) Anterior capsular cataract in its pure form is a rarity, and 
most of the cataracts so-called implicate some superficial lens fibres 


as well as the capsule. Pure capsular opacities are of minute size, 
and exhibit around their circumference an unshagreened halo when 


they are examined in the zone of specular reflection. 

(2) Anterior capsulo-lenticular cataract is often situated at the 
axis of the lens, in which case it is described as an anterior polar 
cataract, Strands of persist ent pupillary membrane are often found 
anchored to the front of these opacities, and another commonly 
associated feature is a bunch of epicapsular stars, which can easily 
be identified by their slender branching processes. 

(3) Anterior axial embryonic cataract is the name given to any 
irregular collection of opacities situated neat the anterior Y-shaped 
suture, which marks the front of the foetal nucleus. 

(4) If the opaque dots are disposed in such a way as to map-out 
the anterior or posterior Y-shaped sutures, or both, we speak of 
suture cataract. 

(5) Floriform cataract is a less common condition, in which the 
limbs of the anterior Y may show an efflorescence of petals. 

(6) Dust-like cataract in concentric layers is the somewhat 
cumbersome title given to dots scattered at different levels of the 
lens. 

(7) When dots of opacity are confined exclusively or chiefly 
‘to the foetal nucleus, we speak of cataracta centralis pulverulenta. 

(8) Coronary cataract is present in at least 20 per cent. of young 
adults, but remains undetected in a large proportion of cases, 
because the opacities are chiefly situated towards the periphery of 
the lens, which is not exposed to view until the pupil is dilated. 
The most characteristic opacity is club-shaped, and each club 
usually displays an expanded end pointing toward the axis of the 
lens, Associated opacities, chiefly in the form of round dots and 
biconcave discs are always present, and may be coloured green, 
blue or yellow, as well as white. Cholesterin crystals are another 
common finding. ' 

The subject of coronary cataract may, of course, come to exhibit 
superimposed signs of senile cataract by the time he reaches an age 
that renders him liable to the latter condition, but, so far as the 
coronary opacities are concerned, he should not be exposed to a 
discouraging prognosis. Many authentic cases are on record in 
which excellent vision was enjoyed more than twenty years after 
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this form of cataract had been originally noted. It seems abun- 
dantly clear that this type of opacity advances so slowly that it 
does not constitute an appreciable menace to sight. The other 


above-mentioned varieties are even more benign, being practically 


stationary. None of them is likely to entail any appreciable impair- 


ment of vision, except those instances of anterior capsulo-cuticular 


cataract which encroach sufficiently upon the axis to obstruct the 
victim’s view. 
7—Metallic impregnation 


Characteristic changes arise in certain structures of the eye as a 
result of impregnation with metals, and it is interesting to note that 
these substances may gain access to the globe in a number of 
different ways. Intra-ocular metallic foreign bodies are one obvious 
source, but changes may also occur from the implantation of 
metallic dust scattered by certain industrial processes. Another 
possible origin is the therapeutic use of metallic salts, either in the 
form of local applications, or systemically administered. The 
metals now to be considered are iron, copper, gold, mercury and 
silver. 

(1) Iron is responsible for the halo of rust which so commonly 
surrounds metallic fragments embedded in the cornea, but this 
form of staining disappears soon after removal of the foreign body. 
If, however, a steel or iron particle is retained for many months 
inside the globe, characteristic pigmentary changes develop. The 
corneal substance shows an orange or yellow tint, more marked at 
the periphery than at the axis. Rustiness of the iris offers a striking 
contrast with the colour of the unaffected fellow-eye in cases of 
siderosis. Generalised atrophy of the lens is betrayed by blurring 
or effacement of the zones of discontinuity, and the anterior 
epithelial cells, especially at the equatorial region, are pricked out 
‘in a cluster of brownish dots. Moreover the whole lens is tinged 
yellow, with a noticeable deepening of tint at the anterior band. 
As a rule the vitreous displays broken bundles peppered with 
reddish granules, 

(2) The changes provoked by copper are most clearly evident 
when the intra-ocular foreign body is very small. Larger frag- 
ments are apt to incite a destructive reaction before the charac- 
teristic changes have had time to unfold. The cornea exhibits a 
vivid blue coloration of Descemet’s membrane, most intense in 
the neighbourhood of the limbus, and fading towards the axis. 
Often it will be found that only a portion of the thickness of the 
membrane is implicated. Some observers have reported a reddish- 
brown stain in the same situation, but all the instances seen by the 


writer were blue. 
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In the lens we find sunflower cataract, which consists of a thin 
layer of opacity situated immediately behind the anterior capsule, 
and characterised by an axial disc from which petals jut outwards 
in the manner suggested by its name. The usual colour of a 
copper cataract is greyish-blue, and its most striking feature is a 
brilliant polychromatic lustre in the zone of specular reflection. 
Greenish vitreous fragments are sometimes visible. Cases of 
chalcosis from copper medication have been described by several 
authors, and Butler (1929) reported corneal changes in a polisher 
of copper, although, he located the blue coloration in the deeper 
layers of the substantia propria, not Descemet’s membrane. 

(3) Gold salts employed in the treatment of tuberculosis were 
held responsible for a peculiar pigmentation of the cornea in a case 
described by Bonnet and his colleagues (1936, 1937, 1939). On 
the anterior surface of Descemet’s membrane they found minute 
grains of gilt associated with a brilliant lustre. 

(4) Lenticular changes from absorption of mercury were 
reported by Atkinson (1943), who surveyed 70. patients occupa- 
tionally exposed to mercury vapour. Slit-lamp microscopy showed 
at the level of the anterior capsule a coloured reflex, with its maxi- 
mum intensity in the pupillary area. Among different subjects the 
tint varied from light brownish-grey to deep rose-brown, and in 
some instances the reflex was interrupted by round holes or 
irregular cracks reminiscent of defects in the silvering of a mirror. 
Atkinson came to the conclusion that ocular hydrargyrosis must 
be an early manifestation of mercurialism, because a number of 
his cases were symptom-free, and manifested no other signs of 
impregnation with mercury. 

(5) Silver nitrate and the various organic silver preparations, 
e.g., argyrol and protargol, impart a slate-grey stain to the con- 
junctiva after prolonged instillation. Associated corneal changes, 
so far as the writer’s experience goes, consist of (a) grey or grey- 
green discoloration of the peripheral zone of Descemet’s mem- 
brane, and (b) broken reticulation in the deeper layers of the 
corneal substance. Some authors have described a golden colora- 
tion of Descemet’s membrane. Others have mentioned a blue 
change in that layer. It may well be that the same metal in 
different chemical combinations may convey various tints to one 
particular tissue. Another possibility is that a patient may un- 
wittingly mislead the surgeon, and omit to mention that he had 
been treated with some other preparation, e.g., copper-stick as well 
as silver-containing drops. 

Corneal argyrosis may also result from endogenous medication, 
as recorded by Ascher (1924), in a woman whose anti-syphilitic 
treatment had consisted of silver-salvarsan injections. A number 
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of different observers have also mentioned peripheral coloration of 
Descemet’s membrane among silver-foundry workers. The con- 
junctiva seems to remain unstained, except in those who have been 
in the habit of rubbing their eyes with fingers contaminated with 
silver. Larsen (1927) reported a greenish punctate deposit imme- 
diately behind the anterior capsule of the lens, as well as greenish- 
gold lustre of Descemet’s membrane. Bischler’s (1942) case of 
occupational argyrosis in a silver-engraver showed more 
pronounced changes in one eye than in the other, but the deepest 
pigmentation was consistently peripheral. 


8—Other pigmentary changes 


The expression “‘ pigmentary change ’’ is often taken to mean 
change consisting of a black or brown coloration of the structures 
concerned, but it is proposed now to extend the signification of 
” pigment ”’ so as to embrace all conspicuous changes in colour. 
Although this section is primarily concerned with non-metallic 
pigmentation, it may as well be admitted at the outset, that iron- 
containing products derived from the breakdown of haemoglobin 
may be responsible for some of the conditions presently to be 
described. - 

Before we proceed to consider instances of definite pigmentation, 
it is worth while to emphasise that some of the signs evident on 
slit-lamp microscopy must be accepted with a pinch of salt. In 
other words the optical conditions are in many respects illusory. 
Thus, for instance, oedematous corneal epithelium viewed under 
retro-illumination may appear brown, simply because the reflecting 
screen in that particular case happens to be a brown iris. Further- 
more we may find that certain lenticular opacities take on a 
different tint, according to whether they are viewed under direct 
or indirect illumination. Which is the real colour? Of course all 
colour is real, in the sense that it represents a subjective experience. 
On the other hand, common-sense insists on discriminating be- 
tween sensations artificially isolated in the laboratory, and the 
evocative experiences of ordinary life. 

Superficial pigmentary lines, whose exact composition has not 
yet been demonstrated, are exemplified by Hudson’s line, which 
is not uncommonly found in the lower half of a hitherto healthy 
cornea. Similar markings may be found in association with any 
longstanding opacity, whether the latter was a consequence of 
trauma or of inflammation. A broken ring of superficial pigment 
is also characteristic of conical cornea. 

Scattered pigment granules on the back of the cornea, or 
entangled in the iris stroma, or clinging to the anterior capsule 
of the lens are common features of an elderly eye, because the 
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pigment layer of the iris constantly disintegrates as time goes 
on. Occasionally such,granules are concentrated on the posterior 
surface of the corneal axis to form a Krukenberg’s spindle, 
especially in myopes. Coloured crystals are sometimes found in 
connection with old corneal scars. Superficial blood-staining may 
arise from rupture of an adventitious corneal vessel, but the 
expression ‘‘ blood-staining of the cornea’’ is usually reserved 
for those cases where hyphaema in association with raised intra- 
ocular pressure leads to prolonged changes in the substantia 
propria. In reality the successive shades of brown and green 
developing in such corneae are not due to blood itself, but rather 
to an invasion of the substance by haemoglobin derivatives. 
These products pass through Descemet’s membrane from red 
corpuscles undergoing disintegration in the anterior chamber. 

The Kayser-Fleischer ring consists of closely-set golden 
granules occupying a part of the thickness of Descemet’s 
membrane at the corneal periphery. It is a constant feature of 
Wilson’s disease, or hepato-lenticular sclerosis. 

Anomalies and irregularities of iris pigmentation are commonly 
found on routine examination. Clumps of pigment cells in the 
stroma constitute benign melanomata, and can be found in a 
majority of the subjects examined. Total congenital heterochromia 
is rare, but a sector of differently coloured stroma is by no means 
uncommon. Deepened pigmentation of the stroma is usual in the 
neighbourhood of congenital ectropion of the uvea. Hyper- 
pigmentation and verrucosity of the stroma is a self-explanatory 
term. In heterochromic cyclitis the affected iris acquires a washed- 
out blue colour, and it is interesting to note that the keratic pre- 
cipitates laid down in the course of this disease usually remain 
grey, in contrast with the brownish hue acquired by old 
precipitates deposited during other kinds of iridocyclitis. 

Pigmented deposits upon the anterior capsule of the lens 
include congenital epicapsular stars, scattered granules from dis- 
integration of the posterior layer of the iris, and larger clumps 
of iris pigment left sticking to the capsule after mydriatics have 
pulled an inflamed iris away from the axial region. | Vossius’ 
ring consists of pigment granules imprinted upon the capsule by 
sudden backward thrust of the iris, the result of aqueous com- 
pression from the impact of a blow upon tne eye. In most 
instances the ring undergoes spontaneous absorption within a few 
weeks. Senile exfoliation of the zonular lamella may produce 
pale-blue débris in the peripheral region of the anterior capsule. 

The senile lens usually exhibits a pronounced golden glow in 
the zone of specular reflection near the level of the posterior 
capsule. Not uncommonly we find a faint play of colours, 
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especially in connection with the cupuliform variety of senile 
cataract, but this phenomenon should not be confused with the 
true polychromatic lustre of a complicated cataract, because the 
latter exhibits comparatively large and vivid splashes of colour, 
alternating with each other in a manner reminiscent of differently 
coloured countries on a map. Coloured crystals are a frequent 
finding in the type of cataract associated with Mongolian idiocy, 
cretinism, or dystrophia myotonica. We have already noted that 
suture-cataract may be coloured blue, yellow or green, and the 
same applies to dilacerated opacities, and to the club-shaped and 
other elements of a coronary cataract. 

Brownish granules entangled in the cobweb-like framework of 
the vitreous are a normal feature, as may be ascertained by any 
one who looks at vitreous protruding into the anterior chamber 
after the operation of capsulotomy for after-cataract. In old age 
the broken vitreous bundles may be profusely sprinkled with 
granules resembling brick-dust. The non-crystalline opacities 
that constitute synchisis scintillans are usually white, but 
coloured cholesterin crystals are occasionally found in cases of 
injury, or as a consequence of non-traumatic haemorrhage and 
exudates, retinal detachment or intra-ocular neoplasm. In many 
instances of Eales’ disease we find nothing but whitish curds in 
the vitreous, even though preliminary focal illumination has led 
us to expect otherwise, by reason of a pronounced red glow 
coming back through the darkened pupil. There may, however, ' 
be clumps of red blood corpuscles adhering to the posterior 
capsule of the lens. 


General conclusions 

When the teaching of slit-lamp microscopy was beginning to 
spread through the world of ophthalmology in the 1920’s, many 
of its devotees maintained that no further problems were likely 
to be solved by the scrutiny of microscopic sections. One result 
of this attitude was to multiply mistakes which might have been 
avoided if the information gained from slit-lamp microscopy had 
been correlated with facts assembled by generations of morbid 
anatomists. Now that another quarter-of-a-century has elapsed, 
many an eager surgeon would like to relegate slit-lamps as well as 
monocular microscopes to the rubbish-heap. The main field of 
description has been so thoroughly mapped-out, especially by 
Vogt in his brilliantly-illustrated—and unobtainable—encyclo- 
paedia, that the chances of a new clinical entity being discovered 
by the average ophthalmic surgeon are indeed small. Meanwhile 
the process of acquiring technical facility with the slit-lamp does 
demand a certain amount of intelligent concentration, i741 offers 
no spectacular rewards. 
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It is therefore inevitable that many of the younger ophthalmo- 
logists are turning to radiology and biochemistry in the hope of 
finding an answer for their unsettled problems. Wonder-drugs 
and the magic of vitamins, haematological data of ever-increasing 
complication, and elaborate X-ray photography, are only a few 
of the present-day requirements for treating and investigating the 
bewildered patient. Of course all these advances are desirable, in 
so far as they are applied with discrimination and with due regard 
to the facts established by older methods. What must be 
stressed, however, is the vital necessity of careful routine examina- 
tion by instruments capable of being handled without summon- 
ing the specialists from half-a-dozen other . departments. 
Admittedly we must try to maintain close relations -with other 
kinds of specialists, and, more important still, with the family 
practitioner and the general physician, but it is quite certain that 
such contact will be far more fruitful if we do our share of gather- 
ing the relevant facts. 

In conclusion it is suggested that the slit-iamp has been 
_ abundantly proved to be a valuable weapon for the practising 
ophthalmologist, especially in the realm of diagnosis. At the 
present time, however, the accumulated facts of slit-lamp 
microscopy are in danger of being neglected, with consequent 
loss of clinical accuracy. The table upon which the instrument 
rests is normally flanked by two stools—one for the patient and 
one for the observer. Is it not perhaps true, metaphorically as 


well as literally, that the slit-lamp has fallen between two stools ? 
On the one hand it has suffered the sidelong glances of many 
an older clinician, whose apprentice-days were completed before 
the slit-lamp era. On the other hand is the rising generation 
eager to sharpen a new set of weapons. All success to them— 
and to their patients ! 
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POST-OPERATIVE INTRA-OCULAR INFECTION 
CONTROLLED BY PENICILLIN * 


BY 
F. S. LAVERY 


DUBLIN 


As cases which develop intra-ocular infection following upon 
cataract extraction almost invariably do badly I am reporting the 
following case which, as a result of using penicillin, has proved an 
exception to the rule. 

J. D., aged 65 years, had a combined extra-capsular extraction 
done on his right eye on September 27, 1947, Although there was 
some cortical remains no wash-out was employed. The appearance 
of the eye was satisfactory until four days later when the cornea 
became hazy and the iris presented a muddy appearance. He was 
put on sulphadiazine tablets, four as an initial dose, and two four- 
hourly as maintainance dose. Penicillin drops (5000 units per c.c.) 
were instilled hourly. Next day the condition of the eye showed a 
marked deterioration. There was pus in the anterior chamber and 
the wound edges were infected. 50,000 units of penicillin were 
injected sub-conjunctivally, and 500,000 intra-muscularly every four 
hours. The sub-conjunctival injections were repeated on the two 
days following, and the intra-muscular injections were continued 
for four days. On the third day after the first sub-conjunctival 
injection of penicillin the condition of the eye showed a marked 
improvement. The wound edges were now healthy and the pus 
had been absorbed from the anterior chamber. He was discharged 
from hospital four weeks from the date of operation. The eye was 
quiet. The projection of light was accurate, and it is expected that 
capsulotomy will give him good vision in the eye. When the 
patient was re-admitted in December, 1947, it was found that a 
capsulotomy was not required, the corrected vision in the eye 
being 6/6. 





* Received for publication, November 4, 1947. 
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Wiping the Eye 


The elderly, who often have relaxed lower eyelids, tend to havea 
small accumulation of fluid between the lid and the globe which 
may in time lead to epiphora. Such people should be advised to 
wipe the eye from the outer canthus inwards towards the nose in 
order to maintain as far as possible the position and tone of the lid ; 
for if the lid is forcibly wiped downwards or outwards from the nose 
it tends to keep up a vicious circle. But it must be confessed that 
it seems to be more natural to wipe from within outwards. 

Besides this topical allusion the phrase wiping the eye has an 
idiomatic meaning. When any one makes a mistake and has it 
pointed out to him by a more alert colleague, the latter is said to 
have wiped the other fellow’s eye. It must be confessed that we 
all make mistakes, we should not be human if we did not. Some 
make more than others. In our early student days everyone must 
have been astounded at the amazing intuition of our teachers in 
diagnosis. The worst of “‘ Aeneas” is that he’s always right was 
once said of a physician well known to the writer. But ‘“ Aeneas” 
was not infallible. We ofter wonder whether those giants of the 
past, Bowman, Hutchinson and Nettleship ever had their eyes 
wiped ? We recall asking a much respected teacher of our’s how it 
was that he never seemed to miss anything. His reply was, ‘“ my 
dear boy if you only knew of the things I miss, you would be 
surprised.” 

If the legislature were to issue a decree that eyes in future must 
not be wiped it is certain that most of us would lose a great deal of 
enjoyment. There is always a feeling df satisfaction in the man 
who, ¢.g., removes a speck from the cornea or conjunctival sac after 
some one else has assured the patient that no foreign body was 
present. The feeling varies with the temperament of the wiper; 
some experience a mild satisfaction, others, an unholy gusto. 

A patient may come to consult you on account of failing vision 
and you find that chronic glaucoma is present. He says that he 
has been aware of some difference in his sight for about a year and 
that two years ago he was all right and was examined by another 
oculist who found nothing wrong. We do not consider there to be 
any justification at all in thinking that you have wiped the previous 
oculist’s eye. Early signs may have been present and not discovered, 
or they may not. We do not know enough to be certain. Nor 
should the man who finds 0°25 D. of astigmatism present in a 
presbyope who is wearing a low spherical correction for reading 
assume that the man who ordered the glasses was not aware of the 
astigmatism. Such an attitude seems to be quite unjustifiable. 
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But when you are called to see a case that a general practitioner 
has been treating with atropine for a week under the assumption 
that iritis was the condition when it really was glaucoma, you are 
certainly justified in considering that you have wiped the G.P.’s 
eye. It is unfortunate if those in general practice who have had 
no special training in ophthalmology get the idea that atropine 
drops can be used indiscriminately in ophthalmology. It would be 
much better if they would confine their prescriptions to simple 
boracic lotion and call in a consultant early. 
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SOLAR RETINITIS 


To the Editors of THE BRITISH JOURNAL OF OPHTHALMOLOGY. 


DEAR S1RS,—The article on “ solar retinitis’ by Emanuel Rosen 
which appeared in your January number is a notable contribution 
to this subject, and will probably interest those of your readers 
familiar with cases of solar injury as much asit interested me: The 
outstanding feature of the article is the observation that one or more 
holes at the macula were noted in a series of 23 cases of solar 
injury tabulated in detail, and that holes at the macula were seen in 
over 500 undetailed cases of coloured troops “ every one of whom 
was exposed to the direct action of the sun’s rays.” 

Many other interesting points are evoked, however, some of which 
you may perhaps allow me to raise here, viz. : 

1. Has the author seen many cases in which the typical early 
appearances resulting from sun-gazing, direct or indirect, was not 
followed by an actual hole, and in which complete recovery 
apparently took place? . 

2. What is the frequency with witch: the typical appearance of 
the sun-gazer’s macula (such as described by Kirkpatrick in Elliot’s 
Tropical Ophthalmology and quoted at length by Dr. Rosen), occurs 
when the unprotected eye is exposed to prolonged tropical glare 
when “‘ working out of doors, etc.,” but not subjected to direct sun 
rays or rays reflected from a glazed surface? H. E. Smith, quoted 
by the author, seems to consider such a sequence of events is 
relatively frequent. 

3. What are the similarities and differences in early and late 
appearances between the typically produced sun injury at the 
macula, and the so called central serous and central angiospastic 
retinopathies, supposed to be associated with disturbances of the 
autonomic nervous system? Is the immediate effect of the sun 
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injury a minute serous or haemorrhagic bleb which takes a variable 
time to burst (or absorb without bursting), and the late effect ord- 
inarily a bole? 

4..If a hole at the macula following solar injury is relatively 
common in tropical and subtropical environments, and it probably 
is, what is the frequency with which it is followed by detachment 
of the retina? , 

5. To what extent are dark skinned races less liable to sun injury 
at the macula? 

6. Why do some individuals escape who look directly into the sun 
again and again in the course of practising a religious rite, or of 
performing a duty such as taking an observation on the sun at sea, 
whether they be fair skinned or dark skinned, whilst others suffer 
the characteristic damage ? 

It would require access to many case records and to a voluminous 
literature to discuss profitably some of the questions asked above, and 
go far beyond my first intentions in writing this letter. 1 shal) 
therefore content myself with a few remarks, and opinions based for 
the most part on memory. 

If a hole (or holes) at the macula is as frequent a sequel to the 
sun-gazing trauma as Dr. Rosen’s observations indicate, why has the 
positive diagnosis of hole not been made more often in tropical 
ophthalmic clinics, and in the clinics of other countries after eclipses ? 
The reason I think is, that in order to be quite certain that the 
sharply marked maroon coloured spot is or is not a hole, it is essen- 
tial to employ adequate specialised illumination. Dr. Rosen used 
retro-illumination (method. of Friedenwald). Vogt, by means of 
red-free light, determined details at the macula previously unobserved. 
Elliot knew that a hole might occur, so did Kirkpatrick, yet in the 
Madras Ophthalmic Hospital the usual diagnosis of the typical 
lesion was, “sun injury at the macula” or some such. I was 
seldom quite satisfied that a solar trauma had produced a hole 
until, shortly before leaving Madras in '37, I started using the 
Friedenwa)d hand ophthalmoscope with slit illumination and filters. 
The ordinary British hand ophthalmoscopes used in routine work 
were unequa) to the exhaustive clinical examination of macular 
detail. I imagine that with suitable apparatus and illumination the 
diagnosis of hole at the macula would often augment that of solar 
injury, by obviating dependence on parallax. 

With regard to (1) above my opinion is that complete recovery of 
vision and complete (?) normality of macular appearances may follow 
a typical sun-gazer’s macula with diminished visual acuity and central 
scotoma. Complete is queried since the observations on which this 
opinion is founded were made with the ordinary electric ophthal- 
moscope. In considering (2), one must be very careful to avoid 
introducing a fallacy. After a considerable experience of the fundus 
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appearances met with in South India, both in Europeans and Indians 
whose eyes were unprotected from tropical glare, I do not remember 
having seen a case of sun-gazer’s macula in which exposure to direct 
sun rays, or sun rays reflected from a glazed surface, was excluded. 
The possibility of the injury being caused by rays reflected from 
sheets of water such as one finds in the paddy fields of South India 
was well recognised; but there are very many other ways in which 
an indirect solar injury may be caused. One case (records 1924), 
which eluded me at first, was that of a surveyor who took a bearing 
on a heliotrope with a theodolite. I shall be surprised if a good case 
is made out for the thesis of H. E. Smith to which the author alludes, 
if I interpret this correctly from his reference. 

A consideration of (3) would Jead us too far afield. 

With regard to (4), a prolonged follow-up of cases would be 
necessary to determine this point. Detachment following hole at 
the macula, however, is said to be rare whatever its aetiology. I 
cannot remember seeing a detachment associated with sun injury at 
the macula; but then I have seen relatively few Europeans with this 
affection, and my impression is that detachment of the retina, from 
whatever cause, is much more uncommon in the Indian eye. 

The ansvver to (5) requires two strictly comparable series of figures, 
which are not at my disposal. In considering (6), the duration of 
exposure is presumably very important. Possibly the refraction 
plays a part. I formed impression that myopes were less liable to 
sun injury at the macula, but have no records to support this. Ina 
series of 21 cases which I published with Dr. Venkatarangum Nayudu 
after the 1922 eclipse no record was made of the refraction, and 
since then the detailed records of my cases are not available. Dr. 
Rosen’s series shows a preponderance of hypermetropes. 

Dr. Rosen considers that the danger of solar injury is not suffici- 
ently recognised by the medical profession and the community at 
large. This is probably true for certain. parts of the world, but even 
in those parts of the tropics where sun-gazing is practised as a 
religious rite or takes place unintentionally during agricultural em- 
ployment, and is relatively common and well recognised, the damage 
to sight does not appear to be so severe as to place it amongst the 
more important causes of preventible amblyopia. It would probably 
be a great mistake for the average European to become too glare 
conscious when living in the tropics and for the ophthalmologist 
to overstress the risk of sun injury, however attentive to the comfort 
and idiosyncrasies of the individual patient perturbed by conditions 
associated with excessive light. 

Yours sincerely, 
RoBERT EF. WRIGHT. 


FLEET, HANTS. 


February, 7, 1948. 
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TRAVELLING SCHOLARSHIPS 


To the Editors of THE BRITISH JOURNAL OF OPHTHALMOLOGY. 


DEAR SIRS.—There are many reasons why the fortunes of British 
ophthalmology are temporarily at a low ebb: some of them are 
entirely honourable and many of them are beyond our contro). But 
there are two lines of practical policy which may be pursued to re- 
generate our specialty. One is the Jong term policy of organised 
research and the other is shorter, taking full advantage of the benefits 
of foreign study. 

Organised research is getting under way: the Research Chair of 
the Royal College of Surgeons of England has already enabled re- 
search work to attract international interest and in due course the 
Ophthalmic Institute of the University of London will place oph- 
thalmic research in this Country on a broad foundation. The work 
being done over the Border needs no mention from me. 

Foreign study, however, is a more urgent policy of replenishment 
and, in my opinion, it should be pursued now and with the utmost 
vigour, before our plans of re-organisation are too far advanced. By 
publishing his experiences in Switzerland, John Foster (Brit. Jl. of 
Ophthal., Vol. XXXII, No., 2, February, 1948) has done a great 
service to his colleagues and has clearly shown the way which should 
be followed. Asa result of following his trail, made easy by much 
generous advice, I should like to offer the following suggestions which 
will enable young ophthalmologists up and down our land to share 
the enormous professional and cultural benefits which are to be ob- 
tained by visiting foreign clinics. 

Travelling scholarships should be immediately instituted. They 
should be awarded by a responsible body to British ophthalmologists 
of considerable experience who are not over the age of 40 years. 
Such a scholarship would enable a student to spend a short period 
of study at clinics anywhere and not more than two clinics in any 
country should be visited by one student so as to spread the oppor- 
tunities as widely as possible. 

An essential feature of this scheme should be that on return home 
the scholar should give a detailed report on the work of the clinics 
he has visited, by lecturing to his colleagues. Think what a feast 
could be provided on a winter’s evening by listening to the reporters 
recently returned from Swiss, Dutch, Russian or United States clinics! 

Money is available and temporary Government restrictions will 
not daunt the President of our Faculty. 

Although most desirable, organised tours do not fulfil quite the 
same serious purpose which I have in mind, nor do they give the 
foreign host the opportunities he would wish to have for discussing 
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individual problems in detail or demonstrating individual methods. 
Reports from accredited individuals would keep British ophthalmo- 
logists constantly informed of the changes in ophthalmic fashions 
abroad. “‘ Experience” has been defined as the practice of the same 
mistake a hundred times: it is experience of this kind which we in 
this country can we)) do without and the surest way to avoid it is 
to watch the other fellow at work either at home or abroad. 

With the aid of such delightful craftsmen as the Grieshaber family 
and the Haag Streit combination, the vast experience of Swiss 
ophthalmologists has set a high standard of international achieve- 
ment. To have shared a little of this experience, offered with such 
grace and courtesy, is something for which I and many others shall 
always be grateful. It is in the hope that others may be enabled to 
do the same that I ask permission to occupy your valuable space 
with my plea for action forthwith. 


Yours faithfully, 
B. W. RyYCROFT. 


149, HARLEY STREET, W.1 
February 13, 1948. 


RESIDUAL CATARACT 


To the Editors of THE BRITISH JOURNAL OF OPHTHALMOLOGY. 


DEAR S1RS.—The remnants of the lens left behind after the extra- 
capsular cataract extraction or the discission operation are known as 
the “after cataract” or the ‘‘second cataract.” Both of these 
terms would appear unsatisfactory on closer examination. More- 
over, the second one is confusing, since the text-books too often use 
the term ‘‘secondary cataract’? to connote the “complicated 
cataract” as well as the “after cataract.” 

I would beg to suggest, for the consideration of the ophthalmic 
world, the term ‘‘ residual cataract’’ for this condition which is 
essentially a lens residue, although in the production of which the 
proliferation of the sub-capsular epithelium and sometimes the pig- 
mentary, haemorrhagic and inflammatory elements enter. _ 


Yours truly, 
J. N. Towia. 


4, CARLINGFORD ROAD, 
LONDON, N.W.3. 
January, 12, 1948. 
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PHILIP H. ADAMS 


By the death of Philip Adams on February 9 an association with 
Oxford Ophthalmology of nearly fifty years is severed. After leaving 
Lancing in the late ’nineties he came up to Exeter College, Oxford, 
and during his period there as an undergraduate spent much time 
working at the Oxford Eye Hospital as a clinical assistant to his 
uncle, Robert Doyne, and for some part of this time filled the post 
of unqualified house surgeon there. After taking his degree and first 
M.B., he went to the London Hospital for clinical experience. 
While at the London he qualified M.B., Oxon, and in 1904 took the 
F.R.C.S., (Eng.). He then returned to Oxford and started oph- 
thalmic practice in partnership with Robert Doyne, and was appointed 
Assistant Surgeon to the Oxford Eye Hospital. 

The period 1900/1910 was a very active one in Oxford 
Ophthalmology. A Readership in Ophthalmology had recently been 
established with Doyne as the first Reader. The Diploma in Oph- 
thalmology was inaugurated and the beginnings of the Oxford 
Ophthalmological Congress were in the making. 

Into all these activities Adams entered to the full, and it can be 
said that the subsequent success of the Congress was largely due to 
his efforts, inspired by the genius and drive of Doyne and backed by 
the business and literary ability of Sydney Stephenson. 

In 1912 on the retirement of Doyne, Adams was made Reader in 
Ophthalmology to the University and Senior Surgeon to ‘ the 
Hospital. 

From then on for thirty years he was the lynch pin of Oxford 
Ophthalmology. He was responsible as Deputy Master for a large 
part of the arrangements for each annual Congress at the Oxford 
end; as Reader he was responsible for the course of study needed 
by Statute for candidates for the Diploma of Ophthalmology, and he 
was at the same time, as Senior Surgeon to the Hospital, involved 
in day to day affairs relative to its efficiency. He also had a large 
private practice. He carried out all these manifold duties with great 
efficiency, but in a most self effacing manner. It would have been 
hard for anyone not knowing him intimately to guess the amount 
of work he shouldered. 

He went through the post of Master of the Oxford Ophthaimo- 
logical Congress for the period 1925/1927, and he delivered the 
Doyne Memorial Lecture in 1931. In 1944/1945 he was President 
of the Ophthalmic Section of the Royal Society of Medicine. 

As a clinician, Adams was quite outstanding, showing much 
shrewdness in diagnosis and in managing patients. As an operator 
he was in the highest class. 
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He had great charm of manner, and a most distinguished and 
_ handsome appearance. He was always immaculately turned out. 

Adams: retired from Oxford in 1941 and had made a home in the 
Eastern Counties, but he attended the Congress each year and it is 
a sad thought that we shall not see him there again. 


SIR H. LINDO FERGUSON 


By the death of Sir Lindo Ferguson on January 22, at Dunedin, 
New Zealand, the Ophthalmological Society of Great Britain lost its 
sole surviving foundation member. 

Sir Lindo was born in London in 1858. His family moved to 
Ireland and, in 1873, at the age of 16, he entered the Royal College 
for Science of Ireland with a Royal Scholarship. He graduated in 
chemistry and then, turning to medicine, entered Trinity College. 

After completing his arts course, he trained at Adelaide Hospital, 
qualified at the age of 22 and went into residence at St. Mark’s 
Ophthalmic Hospital. After a period of study on the Continent, he 
held assistantships at various ophthalmic departments and, in 1883, 
he obtained his Fellowship of the Royal College of Surgeons of 
Ireland and graduated Doctor of Medicine at Trinity College. 

Soon afterwards, for reasons of health, he travelled to New 
Zealand, and, finding an embryo medical school in Dunedin, decided 
to practise there. At this time he was the only ophthalmic surgeon 
in New Zealand or Australia and very soon his opinion and services 
were asked for from all quarters. In 1884 he opened the ophthalmic 
department at Dunedin Hospital and was appointed Lecturer in 
Ophthalmology two years later. For fifty-two years Sir Lindo 
served on the staff of the Hospital, always enjoying the esteem of his 
colleagues, his students and his patients. In 1914 he was appointed 
Dean of the Medical Faculty, and, realising that the rapidly growing 
Medical School was woefully lacking in accommodation, he set about 
the task of rebuilding. Years of hard work for Sir Lindo followed, 
and 1927 saw the Departments of Anatomy, Physiology, Pathology 
and Bacteriology all housed in a building which stands as a monu- 
ment to him. 

For twenty years he was a professional representative on the 
Otago University Council and for eight years a member of the Senate 
of the University of New Zealand. He was a foundation member 
of the Ophthalmological Society of the United Kingdom, an original 
member of the Royal Academy of Medicine in Ireland, an Honorary 
Fellow of the American College of Surgeons, a Foundation Fellow 
of the Australasian College of Surgeons, a member of the New 
Zealand Medical Council and a past President of the New Zealand 
Branch of the British Medical Association. He was Patron of the 
New Zealand Ophthalmological Society, founded in 1947. 
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Outside his profession he was interested in all good causes, but his 
chief interest lay, perhaps, in art, and he was President of the Otago 
Public Art Gallery Association. 

In 1918, his work for the community was recognised by the award 
of the C.M.G., and, six years later, by the bestowal of a Knighthood. 

The words of the present Dean of the Otago Medical School sum 
up the character of one who will long be remembered by his 
colleagues. 

“ His contribution to Medical education in New Zealand was 
monumental, and, for a generation, he gave -himself unsparingly, 
without thought of financial reward, to the leadership of the Medical 
School. His foresight, wisdom and breadth of vision were instru- 
mental in raising the school from obscurity to its present position. 
His hospitality and kindness to staff, to students, and to patients 
were proverbial, and benevolence was the keynote of his nature.” 








NOTES 


Appointment Air Vice-Marshal P. C. Livingston has been 
appointed Director-General of the R.A.F. Medical Service. 


* * * * 


Ettabuag A series of post-graduate lectures and clinical 
Board for Medicine demonstrations on Ophthalmology will be held 
during the period May 17 to May 29, 1948. 
The class is intended for graduates specialising in this subject, and 
the number will be limited to a maximum of 20. 
The meetings will be held in the Ophthalmic Department of the 
Royal Infirmary, Edinburgh. Fee, 8 guineas. 
Enquiries and applications for enrolment should be addressed , 
to:—The Director of Post-Graduate Studies, University New 


Buildings, Edinburgh, 8. 
* * * * 


Corrigendum In Mr. Keith Lyle’s letter, March, 1948, p. 191, 
the last word of the first paragraph should read “therapy,” not 
“surgery,” as printed. 


* * * * 


This Mexican: Society of Ophthalmology was 
de Oftalmologi i. 
woes Soy mh Hr Hm ts duly constituted on November 27, 1947: 
among its activities will be an active compaign 
in the prevention of blindness. 





